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PREFACE. 


EsTiMATixG  is  undoubtedly  the  most  important  part  of 
the  builder's  business.  Many  who  tender  make  up  their 
prices  in  a  somewhat  haphazard  manner,  often  from 
published  price-books,  aided  by  their  own  judgment  and 
experience,  and  without  a  full  knowledge  of  the  scientific 
methods  which  underlie  the  formulating  of  a  true  estimate. 
These  latter  methods  may  be  termed  the  analysis  of 
builders'  prices,  which  enables  contractors  to  calculate 
values  for  themselves  by  dissecting,  taking  asunder,  and 
examining  the  various  elements  that  go  to  make  them 
up,  the  complete  result  being  shown  in  the  priced  bill  of 
quantities. 

The  analysis  of  prices  has  not  advanced  much  beyond 
where  such  men  as  Gauthey,  AnseUn,  Nadaud,  and  Blottas 
left  the  matter  many  years  ago.  It  is  not  proposed  to  make 
this  a  mere  handbook  on  builders'  prices  ;  but  it  is  intended 
to  serve  as  an  introduction  to  the  principles  upon  which 
estimating  is  based  rather  than  to  set  forth  standard  rates, 
which  vary  according  to  circumstances  in  every  locality. 

For  the  sake  of  uniformity,  however,  the  author  has 
endeavoured  to  approach  London  values ;  provincial  prices 
are  generally  from  5  to  15  per  cent.  less.  In  competitive 
tendering  lower  figures  are  often  adopted. 

The  prices  of  most  building  materials  have  gone  up  from 
20  to  30  per  cent,  within  the  last  few  years,  chiefly  through 
"rings"    and   "corners"    creating   artificial   values.      This 
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constant  fluctuation  must  be  borne  in  mind  in  reading  this 
book,  for  what  may  be  right  this  week  may  be  wrong  next, 
owing  to  a  sudden  change  in  the  market.  The  mercurial 
discounts  which  merchants  offer  to  contractors  are  alone 
sufficient  to  upset  any  trade  list  of  prices,  and  builders 
wisely  get  quotations  from  time  to  time  to  ensure  exactness, 
and  these  quotations  vary  in  themselves  according  to  the 
amount  of  the  order  and  the  standing  of  the  customer,  &c. 
The  principles  of  estimating,  however,  still  hold  good  as 
herein  set  forth. 

The  matter  in  this  volume  appeared  originally  as  a  series 
of  articles  in  the  Building  Neivs,  but  has  been  carefully 
revised  prior  to  its  publication  in  book  form. 
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CHAPTER  I. INTRODUCTORY. 

Before  a  builder  can  tender  properly,  be  must  take  many 
tbings  into  consideration,  for  if  be  is  not  careful  a  faulty 
estimate  may  mean  a  beavy  loss  and  tbe  decrease  of  bis 
reputation.  Low  estimates,  indeed,  are  often  caused  by  an 
improper  conception  of  wbat  is  required,  and  a  loose  con- 
sideration of  tbe  values  of  different  features.  Tbe  bills  of 
quantities  and  every  point  in  tbe  plans  and  specification 
sbould  be  thorougbly  examined,  as  well  as  tbe  amount  and 
class  of  work,  and  materials  to  be  supplied.  Quotations  for 
special  parts  sbould  be  obtained  direct  from  tbe  mercbants. 
Tbe  various  markets  ougbt  also  to  be  closely  watcbed,  so 
tbat  tbe  contractor  may  be  quite  up-to-date  as  regards  tbe 
values  of  timber,  metals,  and  otber  materials.  A  weekly  list 
of  market  prices  is  now  inserted  in  all  tbe  tecbnical  journals. 

If  tbe  work  is  in  a  distant  neigbbourbood,  a  visit  sbould 
first  be  paid  to  tbe  place,  and  full  information  obtained  as  to 
tbe  formation  of  tbe  soil,  tbe  cost  of  cartage,  railway  rates, 
Ume,  sand,  gravel,  bricks,  wages,  &c. 

To  be  successful,  a  builder  must  strictly  attend  to  bis 
book-keeping,  so  tbat  be  can  ascertain  tbe  profit  and  loss  on 
various  jobs,  and  sucb  volumes  as  Material,  Journal,  Abstract, 
Wages,  Ledger,  and  Balance  books  sbould  be  kept.  Estimates 
ougbt  always  to  be  retained  and  put  away,  whetber  a  job  is 
secured  or  not,  for  tbey  will  be  valuable  for  future  reference ; 
and  a  builder  sbould  note  eacb  article  sent  to  tbe  ground  or 
returned,  and  enter  tbe  cost  opposite  tbe  item.  A  correct 
account  of  all  labour,  and  bow  spent,  sbould  likewise  be 
kept;  and  most  contractors,  wben  tbey  bave  ascertained  by 
tbis  means  precisely  bow  mucb  certain  work  costs  tbem,  and 
tbe  relation  between  estimated  and  actual  cost,  being  tbe 
loss  or  gain  on  eacb  item,  sbould  make  a  record  of  it  in  tbeir 
prime-cost  or  otber  ledgers. 

H.E.  B 
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The  variation  in  tenders  for  the  same  job  is  quite  remark- 
able, and  this  is  particularly  the  case  when  builders  take 
out  their  own  quantities.  The  chief  explanation  certainly 
lies  in  the  fact  that  no  proper  system  of  estimating  has  been 
adopted,  but  that  the  clerk  has  relied  upon  a  price-book,  and 
has  concocted  prices  which  are  only  empirical.  The  object 
of  this  volume  is  to  show  how  to  avoid  such  random  methods 
of  work. 

Builders'  Price-Books. 

The  published  price-books  are  naturally  the  first  resort 
of  the  inexperienced  estimator  ;  but,  as  a  matter  of  fact,  the 
trade  does  not  rely  upon  them  for  serious  pricing.  They  are 
no  doubt  compendiums  of  handy  information  connected  with 
building,  but  the  prices  given  are  not  always  compiled  in  a 
scientific  way.  For  example,  some  of  the  prices  include 
trade  discount,  some  do  not ;  while  others  are  mierely  list 
prices  from  merchants'  catalogues.  The  discount  in  itself 
largely  varies,  and  there  are  two  discounts  :  a  trade  discount 
and  a  discount  for  cash.  Moreover,  the  percentage  of  profit 
does  not  appear  to  be  uniform,  and  the  proportions  of 
material  and  labour  are  not  shown.  The  diversities  are 
innumerable,  so  that  modifications  to  suit  special  cases  are 
impossible. 

A  builder's  price  is  broadly  made  up  of  two  things  : 
material  and  labour,  to  which  may  be  added  a  third  :  profit. 
The  cost  of  material  and  the  cost  of  labour  vary  from  time 
to  time  and  from  place  to  place,  and  do  not  fluctuate 
similarly.  Some  prices  being  for  material  only  and  some 
for  labour  only,  and  the  rest  for  both  in  varying  proportions, 
a  rise  in  wages  must  affect  them  very  differently.  The 
manual  labour  is  often  the  most  expensive  item  in  a  price, 
as  it  includes  the  preparation  of  the  material  and  fixing. 

From  this  it  is  obvious  that  a  price-book  to  be  capable  of 
adaptation  must  necessarily  set  out  separately  in  each  case 
the  time  occupied  and  the  material  consumed,  or,  which  is 
the  same  thing,  their  values  at  stated  rates.  It  is,  therefore, 
out  of  the  question  to  set  up  a  standard  of  prices  suitable 
for  every  edifice,  as  there  are  so  many  points  affecting  the 
value  of  the  work  which  must  be  taken  into  consideration, 
and  the  circumstances  attending  the  erection  of  different 
buildings  are  rarely  alike.  Such  things  as  closeness  or 
slackness  of  supervision,  misunderstandings  as  to  quality  of 
workmanship,  worrying  by  the  architect,  delay  in  furnishing 
detail  drawings,  differences  in  locality  and  site,  frost  and  bad 
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weather,  sudden  rises  and  falls  in  the  markets,  &c.,  will  all 
help  to  alter  the  conditions  of  profit  or  loss  for  the  conti'actor, 
and  the  extent  of  which  no  price-book  can  measui'e. 

When,  however,  the  builder  has  worked  out  a  series  of 
prices  for  himself,  he  must  be  on  the  alert  for  parallel  cases 
to  avoid  the  great  labour  involved  in  making  calculations 
afresh  every  time  a  new  estimate  is  made.  In  fact  he  should 
carefully  prepare  an  adaptable  price-book  of  his  own,  and 
revise  it  from  time  to  time.  Thus  a  consistency  in  pricing 
would  result,  which  is  of  some  consequence. 

It  is  needless  to  add  that  it  is  indispensable  to  have  a 
large  collection  of  trade  catalogues  and  circulars  in  the  office, 
which  should  be  frequently  brought  up  to  date. 

Prime  Cost. 

The  P.O.,  or  net-cost,  means  the  prime  or  net-cost  after 
deducting  from  the  merchant's  list  price  in  his  catalogue  the 
trade  discount.  But  it  does  not  include  the  discount  for 
cash,  which  is  only  given  when  the  buyer  pays  cash  down, 
nor  the  builder's  profit.  The  definition  of  this  expression 
becomes  important  when  dealing  with  provisional  amounts 
in  bills  of  quantities,  as  different  interpretations  are  put 
upon  it,  such  as  that  the  letters  P.O.  are  intended  to  imply 
the  published  catalogue  price.  This,  however,  is  the  "list 
price." 

Trade  Discounts. 

As  already  stated,  there  are  two  discounts :  a  trade 
discount,  and  a  discount  for  cash. 

The  former  is  given  by  firms  supplying  building  requisites 
to  those  in  the  trade,  and  the  amount  varies  from  10  to  50 
per  cent.,  and  even  the  discount  allowed  by  one  merchant 
differs  according  to  those  with  whom  he  deals. 

The  discount  for  cash  is  usually  2^  per  cent.,  and  is 
generally  conceded  by  all  wholesale  firms. 

Profit. 

A  profit  of  10  per  cent,  is  the  least  that  builders  like  to 
accept,  exclusive  of  establishment  charges.  It  is  almost 
invariably  added  to  each  individual  price,  although  in  the 
case  of  pricing  a  bill  of  quantities  some  would  prefer  it 
inserted  as  a  lump  sum  at  the  end  of  the  bill. 

For  work  or  material  in  small  quantities,  the  profit  should 
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be  higher,  as  the  total  expenditm'e  in  such  a  case  is  more  in 
pi'oportion.  Therefore  add  15  per  cent,  for  small  jobs,  up  to, 
say,  £5,000  ;  above  this,  10  per  cent,  should  pay. 

The  large  contractor,  who  perhaps  owns  a  brickyard  or  a 
quarry,  in  addition  to  extensive  premises  full  of  rapid- working 
machinery  and  labour-saving  appliances,  can  naturally  turn 
out  work  more  cheaply  and  expeditiously,  and  at  a  bigger 
profit  to  himself,  than  the  small  tradesman  or  jerry-builder. 
The  latter,  indeed,  scamps,  because  that  is  his  only  means 
of  keeping  himself  afloat,  and  he  cannot  rival  his  more 
successful  competitor.  Dozens  of  similar  doors  and  windows, 
and  hundreds  of  feet  run  of  moulded  work  in  stone  or  wood; 
can  be  rattled  out  by  machinery  at  comparatively  little  cost, 
and  these,  of  course,  are  produced  at  a  fraction  of  the  rate  of 
similar  articles  laboriously  effected  by  hand  labour.  But  in 
any  case,  experience  and  judgment  are  required  before  a 
definite  profit  can  be  settled  upon  in  making  out  an  estimate, 
and  the  proportion  is  not  ahvays  uniform,  some  items  yielding 
a  large  profit  and  others  very  little. 

With  reference  to  the  terms  of  payment,  it  is  considered 
that  the  larger  and  the  more  frequent  the  payments  on 
account  of  contract,  the  gi-eater  wall  be  the  facility  with 
which  the  contractor  can  execute  his  work,  and  the  lower 
will  be  the  terms  at  which  he  can  offer  to  perform  it.  The 
reserve  to  be  deducted  from  each  payment  should  never 
exceed  25  per  cent,  on  the  value  of  the  work  executed. 

Establishment  Charges. 

These  consist  of  salaries,  depreciation  of  plant  and 
machinery,  rent  of  premises,  gas,  water,  interest  on  capital, 
&c.,  which  must  be  taken  into  consideration  in  the  output 
on  a  new  building.  Establishment  charges  and  pi'ofit  should 
be  kept  separate,  and  both  allowed  for  when  estimating, 
careful  office  accounts  being  kept  of  each.  Such  charges 
are  commonly  reckoned  at  5  per  cent.,  and  even  as  much  as 
7-J-  per  cent. ;  or,  say,  5  per  cent,  interest  on  capital,  and  2^ 
per  cent,  for  depreciation.  "  Occasionally  they  are  classed 
in  two  categories  :  5  per  cent,  on  work  done  at  the  building, 
and  7^  per  cent,  on  work  done  at  the  builder's  shops  " 
(Leaning). 

Canal  and  Railway  Rates. 

Canals. — Transport  by  canal  is  cheaper  than  by  railway, 
and  the  three  principal  causes  are  : — First,  on  a  canal  there 
is  no  item  of  cost  corresponding  with  the  wear  and  tear  of 
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rails,  sleepers,  or  fittings,  though  the  cost  of  maintaining 
banks  and  locks  must  be  taken  into  account.  Second,  there 
is  a  corresponding  saving  of  the  repairs  required  by  rolling 
stock  and  locomotives  in  consequence  of  their  running  on  a 
rigid  permanent  way.  Third,  the  most  important  reason  is 
that  the  maintenance  of  works  on  a  canal  is  much  less  costly 
on  an  average  than  the  corresponding  outlay  on  a  railway, 
not  only  from  the  absence  of  vibration,  but  also  from  the 
smaller  magnitude  of  the  works  themselves.  It  is  to  be 
regretted,  however,  that  these  waterways  have  fallen  into 
neglect  and  gradual  decadence,  and  canal  trafi&c  seems  to 
have  declined  in  proportion  to  the  development  of  railways. 
Perhaps  this  may  be  attributed  to  the  slowness  of  transit 
and  general  inability  to  receive  large  barges,  yet  good  canal 
systems,  like  those  on  the  Continent,  are  of  undoubted 
benefit  if  properly  managed. 

A  complete  map  of  all  the  canals  and  inland  navigations 
is  embodied  in  the  report  of  the  Select  Committee  on  Canals, 
May,  1883,  Vol.  13,  Parliamentary  Papers.  Among  some  of 
these  may  be  mentioned  the  Midland  Canal,  the  Grand 
Junction  Canal,  the  Eegent's  Canal,  the  Grand  Surrey 
Canal,  all  of  which  are  connected  with  London.  The  dues 
vary  with  the  canal  and  the  distance  carried,  as  well  as 
differing  with  the  material.  A  common  rate  for  the  discharge 
of  cargo  at  a  London  canal  wharf  is  10s.  per  day. 

Eailways. 

A  knowledge  of  railway  rates  is  necessary  for  the  con- 
tractor, for  these  must  be  generally  added  to  the  cost  of 
the  goods  as  quoted  by  the  merchant.  Materials,  too,  are 
often  worked  at  the  builder's  shops  in  town,  and  have  to 
be  sent  by  rail  to  the  site.  Here  again  the  charges  differ 
with  the  goods  and  the  company ;  but  the  cost  of  conveyance 
is  much  less  in  proportion  for  long  distances  than  for  short 
ones.  Articles  go  more  cheaply  by  goods  trains,  which 
are  slower,  than  by  ordinary  passenger  trains,  and  there 
are  two  rates,  one  called  company's  risk,  under  which  the 
company  is  liable  for  damage ;  and  a  lower  rate,  called  owner's 
risk,  under  which  the  company  is  not  so  liable. 

The  carriage  of  goods  on  railways  to  port  of  shipment  in 
England  is  Id.  per  ton  per  mile,  and  in  Belgium  and 
Germany  \d.  per  ton  per  mile.  The  classification  of  charges, 
however,  and  the  modes  of  measurement  of  different 
companies  leave  much  to  be  desired. 
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Add  15  per  cent,  for  carriage  and  packing  of  stores  in  the 
United  Kingdom. 


Teems  and  Conditions  of  Merchants. 

The  following  are  the  principal  business  terms  and 
conditions  of  sale  as  usually  set  forth  by  merchants  in  their 
catalogues,  but  they  vary  with  the  firm  : — ■ 

Prices  and  Delivery. — The  prices  in  this  catalogue  include 
(if  a  London  firm)  free  delivery  within  town  limits— 
i.e.,  Carter,  Paterson  &  Co.'s  radius,  about  ten  miles  from 
Goswell  Eoad — to  London  wharves  and  railway  companies' 
termini.  (It  is  frequently  stated,  "Prices  quoted  are,  unless 
otherwise  specified,  at  our  works.")  They  are  subject  to 
alteration,  without  notice,  in  the  event  of  any  particular  rise 
or  fall  in  the  value  of  materials  or  labour. 

References. — To  prevent  delay,  first  order  should  be 
accompanied  by  remittance ;  and  in  order  to  facilitate  future 
business,  trade  references  should  be  given  to  well-known 
firms  in  the  United  Kingdom  (London  houses  preferred), 
before  ledger  accounts  may  be  opened. 

Bemittances. — Remittances  should  be  made  payable  to 
" &  Co.,"  and  cheques  crossed  " Bank." 

Terms. — iVccounts  rendered  monthly,  payable  during  the 
month  following,  less  2^  per  cent,  discount.  Quarterly  and 
running  accounts,  net. 

Cash  Discount. — A  discount  of  2|-  per  cent,  will  be  allowed 
for  cash  if  paid  within  one  month  from  the  date  of  invoice. 
Prompt  cash,  5  per  cent. 

Overdue  Accounts. — No  discount  whatever  w'ill  be  allowed 
off  overdue  accounts,  which,  if  not  paid  within  three  months, 
or  upon  application,  will  be  charged  with  interest  at  the 
rate  of  10  per  cent,  per  annum. 

Packages. — No  charges  are  made  for  packing  and  direction. 
Packing-cases  are  charged  extra  for  separately,  but  two-thirds 
are  allowed  for  "empties"  returned  in  good  condition  within 
fourteen  days  from  date  of  invoice,  carriage  paid,  and  duly 
advised.  The  following  are  the  usual  prices  inserted  in 
'  invoices  for  packing-cases  : — 

Per  Ft.  Super. 
Packing  cases,  1  in.  deal,  close        3^d. 

,,        ,,        ,,  ,,     open,  skeleton  or  crate  2hd. 

,,        „        I  in.     ,,     close        Sd. 

„        ,,        ,,  ,,    open,  skeleton  or  crate  2fZ. 

Add  to  above  if  zinc-lined ...         ...     4fZ. 
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Breakage  in  Transit. — Goods  are  sent  forward  at  railway 
company's  risk,  and  if  damaged  goods  are  returned  for 
replacement,  they  must  be  returned  by  same  carriers, 
marked,  "  Carriage  Free— Damaged  in  Transit."  In  the 
event  of  packages  appearing,  when  delivered,  to  be  in  a 
damaged  state,  it  is  recommended  that  delivery  notes  be 
signed  as  "Contents  Not  Examined,"  as,  in  the  event  of 
damage,  claims  can  be  sustained  if  notice  be  given  to  carriers 
within  three  days  of  advice  of  arrival  or  delivery. 

Shipping  Orders. — A  j^i'O  rata  charge  of  5  per  cent,  on  the 
value  of  the  goods  is  made  on  all  shipping  orders,  to  cover 
cost  of  packing  and  delivery  to  the  docks  in  London.  If 
required  to  be  delivered  free  on  board  ship  in  London,  a 
further  charge  is  made  to  cover  shipping  expenses,  dock 
dues,  cranage,  &c.  If  the  goods  are  shipped  from  any  other 
port  than  London,  the  cost  of  carriage  to  such  port  will  be 
charged  extra. 

Special  Quotations. — Where  a  quantity  of  goods  of  a 
similar  description  is  required,  a  special  quotation  will  be 
furnished  on  application. 

The  trade  discount,  as  a  rule,  is  not  publicly  stated  in 
catalogues,  but  can  only  be  obtained  on  private  application. 
Its  amount  greatly  depends  on  the  quantity  of  goods  ordered, 
and  the  larger  the  order  the  larger  the  percentage  given. 


CHAPTER  IL THE  COST  OF  BUILDINGS. 

There  are  five  methods  of  ascertaining  the  value  of 
buildings  before  erection.  Four  of  these  deal  with  approxi- 
mate estimates,  and  are  chiefly  used  by  architects  ;  the 
remaining  one  is  the  more  exact  method  of  precise  quantities, 
and  is  the  business  of  the  quantity  surveyor.  These  methods 
are  :— 

I.  Estimating  by  the  Cost  per  Cubic  Foot  of  Similar  Build- 
ings.— This  is  the  best  known  and  most  usually  adopted 
method,  because  of  its  general  convenience.  The  dimensions 
are  best  taken  by  measuring  the  length  and  breadth  from  out 
to  out  of  walls,  and  the  height  from  half  foundations  to  half- 
way up  the  roof.  .  The  cubic  contents  thus  obtained  are 
multiplied  by  the  price  per  foot  cube  of  some  similar  build- 
ing. Sometimes  the  height  is  measured  from  the  bottom  of 
footings  (i.e.,  top  of  concrete)  to  half-way  up  the  roof. 
Cheaper  attached  structures,  such  as  annexes,  stables, 
sheds,  &c.,  should  be  kept  separate  and  priced  at  a  lower 
rate ;  while  more  ornamental  portions,  like  towers  and 
porches,  would  be  valued  higher  than  the  main  block. 
Small  buildings  cost  more  in  proportion  than  large  ones 
of  the  same  type. 

This  cubing  system  is  open  to  some  objections.  The 
lumping  together  of  voids  and  solids  at  one  rate  is  certainly 
unscientific,  for  the  same  class  of  building  may  be  divided 
into  many  rooms,  with  numerous  internal  solids  in  the 
shape  of  walls,  &c.,  between ;  while  another  may  have 
comparatively  few  chambers,  creating  much  empty  space. 
In  fact,  the  proportion  of  voids  to  the  solid  structure  is  not 
a  fixed  quantity,  so  that  the  price  per  cubic  foot  can  never 
be  exactly  regulated.  This  requires  large  experience  and  a 
nicety  in  pricing  which  the  estimator  cannot  always  possess. 
The  description  and  quality  of  materials  and  workmanship, 
too,  are  seldom  the  same ;  neither  are  the  conditions  of 
contract ;  and  these  variations  are  frequently  overlooked 
when  a  certain  rate  per  cubic  foot  is  assumed.  Ow^ng  to 
these  imperfections  the  following  methods  are  better  : — 

II.  Taking  Out  Bough  Quantities  and  Pricing  the  Items. — 
This  method  is  described  in  Leaning's  "  Quantity  Surveying," 
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and  a  "  Price-Book  for  Approximate  Estimates,"  by  T.  E. 
Coleman,  F.S.I.,  Surveyor,  War  Department.  The  work 
should  be  concentrated  into  as  few  items  as  possible,  in 
order  to  save  laboiu',  and  a  schedule  of  prices  or  old  bills 
of  quantities  would  be  necessary  to  price  these  out.  Though 
less  expeditious,  this  is  a  more  reliable  system  than  pricing 
at  per  cubic  foot.  In  estimating  add  10  per  cent,  for  con- 
tingencies ;  15  per  cent,  for  drainage,  water  supply,  roads, 
and  site ;  and  15  per  cent,  for  carriage  and  packing  of  stores 
in  the  United  Kingdom. 

III.  Estimating  per  Square. — This  method  has  been 
recommended  by  Professor  Kerr  in  his  "  English  Gentle- 
man's House,"  and  by  Mr.  Wheeler  in  his  "  Choice  of  a 
Dwelling,"  published  in  1872.  It  has,  however,  been 
reserv^ed  for  Mr.  S.  Alcock,  F.S.I.,  Surveyor,  War  Depart- 
ment, to  develop  and  fully  describe  this  system  in  an  article 
contributed  to  the  "  Occasional  Papers  of  the  Association  of 
Smweyors  of  H.M.  Service,  July,  1894."  The  mode  is  to 
take  the  constructional  shell  only,  pricing  it  at  so  much  per 
100  square  feet.  Walls,  for  instance,  are  taken  according  to 
their  thickness  and  manner  of  finishing,  including  all  digging, 
concrete,  plastering,  papering,  &c. ;  floors,  including  joists 
struttings,  ceilings,  &c.  ;  roofs,  including  slating,  lead-work, 
rafters,  boarding,  &c.  ;  and  so  on — all  being  reckoned  at  per 
square  complete.  Such  a  system  of  superficial  measurement 
appears  to  be  more  satisfactory  than  the  cubing,  as  it  takes 
into  account  the  materials  and  labour  in  a  more  exact  and 
definite  form.  Of  course,  a  special  list  of  prices  must  be 
compiled  for  each  of  these  main  superficies,  and  care  and 
discrimination  are  certainly  required. 

IV.  Pricing  per  Unit  of  Accommodation. — This  is  a  some- 
what rough-and-ready  means  of  estimating  the  cost  of  such 
buildings  as  hospitals,  schools,  churches,  stables,  and  other 
edifices,  which  may  be  respectively  priced  at  per  patient, 
per  scholar,  per  sitting,  and  per  horse.  It  is  better,  however, 
to  check  an  approximate  estimate  by  working  out  two  or 
more  styles,  thereby  insuring  closer  results. 

V.  Estimating  by  Accurate  Quantities. — For  full  informa- 
tion on  this  head  the  reader  is  referred  to  such  well-known 
books  as  Leaning's  "  Quantity  Surveying "  and  Fletcher's 
"Quantities."  This  method  is  only  adopted  when  it  is 
intended  to  actually  carry  out  the  work,  and  usually  when 
tenders  are  sent  in  by  several  builders  in  competition.  It  is 
very  laborious,  and  necessitates  great  skill  and  a  thorough 
knowledge  of  building  construction,  so  that  the  subject  is 
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invariably  left  to  quantity  surveyors  as  experts.  The  system 
is  divided  into  the  three  parts  of  "  taking  off,"  "  abstracting," 
and  "billing,"  the  last  only  being  given  to  the  contractors 
for  the  purpose  of  inserting  their  prices,  when  the  completed 
bills  are  sent  to  the  architect  for  his  and  his  client's  decision. 
The  whole  procedure  is,  of  course,  familiar  to  every  reader  of 
this  work. 

The  following  average  rates  are  for  brick  buildings  erected 
under  ordinary  conditions.  Stone  buildings  would  cost  10 
to  20  per  cent,  more,  according  to  the  locality  :— 

Estimated  Cost  of  Bbick  Buildings. 


1.  Asylums(lunatic), including 

administrative  buildings 

2.  Barracks,  officers'  quarters 

3.  Barracks,  married  soldiers' 

quarters 

4.  Barracks,  soldiers' 

5.  Baths,  best  type,  including 

machinery  and  appliances 

6.  Breweries    ... 

7.  Chapels,  plain 

8.  Churches,  including  tower 

9.  Churches,  iron,  400  to  700 

sittings 

10.  Cottages,  labourers' 

11.  Cowhouses,  complete  with 

fittings     

12.  Factories,  exclusive  of  ma- 

chinery    ... 

13.  Gymnasiums         

14.  Hospitals, general, including 

administrative   buildings 

15.  Hospitals,  general  military 
IG.  Hotels,  first  class 

17.  Hotels,  second  class 

18.  Houses     or     "mansions," 

first  class,  main  building 

19.  Houses     or     "mansions," 

second  class  main  building 

20.  Houses   or  "villas,"  third 

class,  main  building 

21.  Houses,  out-buildings,  and 
offices 

22.  Law  courts 

23.  Libraries,  public    ... 

24.  Maltings,  complete 

25.  Museums,  public   ... 

26.  Post-offices 

27.  Prisons        ...         

28.  Schools,  ordinary  ... 


Per  Ft.  Cube. 

Per  Unit. 

6d.  to  Id. 
8d. 

£200  per  inmate. 
£400  per  officer. 

Ihd. 
6d. 

£250  per  man. 
£35  per  man. 

s.  (Saxon  Suell) 
5d.  to  Id. 

5d. 
6d.  to  8d. 

£300  to  £500  per  qr. 

£5  per  sitting. 

£G  to  £12  per  sitting. 

Ud. 

£3  per  sitting. 
£200  each. 

3hd. 

£17  per  stall. 

6d. 
5d. 

— 

8d. 

Id. 

Is.  4d. 

Is. 

£300  to  £500  per  bed, 
£300  per  bed. 

lOd.  to  Is.  3fZ. 

— 

8d.  to  lOd. 

— 

6d.  to  8d. 

— 

6fZ.  to  lOfZ. 
lOfZ. 

8fZ. 
2id. 

Is. 

8d. 

9d. 

Id. 

£150  per  cell. 
£6  per  scholar. 
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Estimated  Cost  of  Brick  Buildings — continued. 


29.  Schools,     London     School 

Board        ...         

30.  Schools,  technical... 

31.  Sheds,  iron,  roof  and  sides 

of  corrugated  iron 
3"2.  Sheds,  waggon  or  cart 
33.  Stables,  first-class  (includ- 
ing cavalry  officers') 
3i.  Stables,     second-class    (in- 
cluding cavalry  troop)  ... 

35.  Stables,  third-class 

36.  Theatres,  first-class 

37.  Town-halls 

38.  Warehouses,  plain 

39.  Workhouses 

40.  Workshops,    general    arti- 

ficers', complete 


Per  Ft.  Cube. 
Q>d.  to  Sd. 


Per  Unit. 


£10  to  £15  per  scholar. 


Ihd.  — 

id.  — 

Sd.  to  10(Z.         £150  per  stall. 


Id.  to  8(Z. 
bd.  to  G(L 
Is.  3fZ. 
lOfZ.  to  Is.  6fZ. 
5fZ.  to  Gd. 
bd.  to  6iZ. 

Q>hd. 


£100  per  stall. 
£50  per  stall. 


£150  per  inmate. 


Cost  op  Buildings  Erected. 

The  following  list,  showing  the  actual  cost  of  buildings  as  erected, 
will  be  useful  for  the  purposes  of  comparison  : — ■ 

Per  Ft.  Cube.  Per  Unit. 


1.  Birmingham  Exchange  and  Offices     ... 

2.  Bow  Street  Police  Station         

3.  British  Museum  (1843) 

4.  Chorlton  Union  Hospital 

5.  City  Offices,  Gracechurch  Street,  Lon- 

don (stone  front,  fireproof  floors,  stone 
staircase,  hydraulic  lift,  faience  pas- 
sages, &c.)  ...         ...         

6.  Flats,    South    Audley   Street,    London 

(stone  and  terracotta,  fireproof  floors, 
hardwood  finishings,  enriched  plaster- 
work,  &c.)  ...         

7.  Foreign  Offices  (1857)     

8.  Hanwell  Asylum 

9.  Herbert  Hospital,  Woolwich,  including 

administrative  buildings 

10.  Holborn  Town  Hall        

11.  Holborn  Viaduct  Hotel  ...         

12.  HotelVictoria,Northumberland  Avenue, 

London  

13.  Houses  of  Parliament  (1843)    

14.  Manchester  Assize  Courts         

15.  Netley    Hospital,    including    adminis- 

trative buildings  ...         

IG.  New  Post  Office,  St.  Martin's-le-Grand 

17.  Pentonville  Prison  

18.  Royal  Exchange  (1841) 

19.  Schools,  Hornsey,  London  (brick,  wood- 

block floors,  &c.) 

20.  St.  Pancras  Infirmary,  Highgate 

21.  St.  Thomas's  Hospital,  London 


6^.  — 

lid.  — 

Is.  Gd.  — 

—  £50  per  inmate. 


Is.  Id. 


Is.  2d. 
Is.  OgfZ. 


Is.  2fZ. 
Is.  4fZ. 

Is.  6fZ. 

2s.  GfZ. 

9Ul. 


8^d. 
lid. 
lid. 
9fZ. 


£162  per  inmate. 
£320  per  bed. 


£.305  per  bed. 
£162  per  cell. 


£68  per  inmate. 
£650  per  bed. 
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Cost  of  Buildings  Ekected — contimied. 


Is.  Id. 

Id. 
Ihd. 


Per  Ft.  Cube, 

22.  St. Thomas's  Hospital,London,  one  pavi- 

lion, without  administrative  buildings        — 

23.  Warehouses,    drapery,    London   (stone 

front,  fireproof  floors,  &c.)     

24.  Warehouses,   Thames   Street,   London 

(brick,  unplastered,  wood  floors) 

25.  Waterlow's  Industrial  Dwellings 

26.  West  London  Workhouse,  Holloway  ... 

27.  Birmingham  General  Hospital,  346  beds, 

(189i— 1901)     

28.  Brook    Hospital,    London,    600    beds 

(brick  walls) 

29.  Liverpool  Royal  Infirmary        

30.  Solihull  Infirmary,  80  beds  (1901),  (brick 

walls,  tiled  roofs,  oak  block  and  tile 
floors,  &c.) 

31.  Claybury,  London,  Lunatic  Asylum  ... 

32.  Bexley  Heath,  Loudon,  Lunatic  Asylum 

33.  Lincolnshire  Lunatic  Asylum  ... 

34.  Isleworth     Workhouse,     550     inmates 

(brick,  with  stone  dressings,  adminis- 
trative block,  laundrj-,  chapel,  &c.) ... 

35.  Plumstead  Board  School,  800  children 

(1901)      

36.  Liverpool   Municipal   Lodging   House, 

500  beds 

37.  j\Iaidstone    Brewery,     complete    with 

machinery         

38.  Brixton  Theatre,    Loudon,  2,000  seats 

(brick  with  stone  dressings)  ... 

39.  Hanley  Theatre,  3,000  seats  (brick,  with 

stone  dressings)  ...         

40.  Southsea  Drill  Hall  (brick  walls,  slated 

roof,  iron  trusses,  gi-avel  floor) 

41.  Great  Central  Hotel       _    ... 

42.  Victoria  Hotel,  London  (ashlar  facings, 

lined  with  brick)  

43.  Portsmouth  Town  Hall  (Portland  stone, 

fireproof  floors)... 

44.  Astwood  Road  Church,  Worcester,  500 

sittings  (brick,  with  stone  dressings, 
pitch  pine  roof  and  pews) 

45.  Block    Dwellings,    London   (Boundary 

Street),   (brick,  with  stone  dressings) 

46.  Model    Cottages,   Richmond,   4   rooms 

and  scullery  (brick,  with  stone  dress- 
ings, wood  floors,  &c.)  


Hd. 
IQhd. 

Is.  Qd. 

Is.  2d. 


8id. 


Per  Unit. 
£250  per  bed. 


£48  per  inmate. 

£400  per  bed. 

£470  per  bed. 
£622  per  bed. 

£85  per  bed. 
£236  per  bed. 
£210  per  bed. 
£300  per  bed. 

£180  per  bed. 
£27  per  scholar. 
£50  per  bed. 
£350  per  quarter. 
£15  per  seat. 
£7  per  seat. 


£7  4s.  per  sitting. 
£92  per  room. 


5^d.       £48  per  room. 


Glasgow  .Exhibition,  1901. 

(All  temporary  buildings,  constructed  of  steel,  wood,  and  fibrous  plaster.) 

47.  Industrial  Hall     ...     Ihd.  per  f.c,  or  £2  8s.  per  y.s.  of  covered  area. 


48.  Grand  Avenue 


id. 


£1  2s. 
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Cost  of  Buildings  Ekected — continued. 

49.  Machinery  Hall       ...       '^cl.  per  f.c,  or  16s.  per  y.s.  of  covered  area. 

50.  Concert  Hall  ...      ^d.       „ 

51.  Restaurants  ...  l^d.  to  2d.  „ 

NOXCOXFORMIST  ChapeLS.  Per  Per 

Ft.  Cube.       Sitting. 
£   s.    d. 

52.  Rj'e  Hill,  Newcastle,  1,150  sittings  (stone  walls, 

internal  construction  chiefly  wood  and  iron)  ...       S^-d.       2  10     6 

53.  New  Barnet,    300   sittings    (brick    walls,    stone 

dressings,  no  columns)     ...         ...         ...         ...       A^d.       3  17     4 

54.  Algernon  Eoad,   Lewisham,  London,   S.E.,   310 

sittings  (brick  walls,  stone  dressings,  tiled  roof)       b^jd.       3  17     6 

55.  Urmston,  near  Manchester,  350  sittings  (stone 

walls,  stone  turret  and  spire,  no  columns)      ...       5d.         4  14     4 

56.  Bourton-on-the-Wator,  320  sittings  (rubble  walls, 

brick   lining,   brick   arches,    stone    piers   and 

tracery)        b^d.       5  12     6 

57.  Westgate   Road,  Newcastle,  850  sittings  (stone 

walls,  piers,  arches,  tracery,  pulpit,  turret  and 

ppirelet,  green  slates)        ...       b^sd.       6     3     4 

58.  Dulwich    C'rrove,    London,    S.E.,    570    sittings 

(brick  walls,   stone   tracery,  wooden   columns 

inside,  tiled  turret)  ...         ...  ...         ...       5ld.       6     3  10 

59.  Poole   Road,   Bournemouth  West,   570  sittings 

(brick  walls,  stone  tracery,  turret,  tiled  roof) ...       5d.         6  18     8 

60.  Jesmond,   Newcastle,  550  sittings  (stone  walls, 

nave  piers  and  moulded  arches,  central  tower, 
stone  pulpit,  roof  carried  by  cross  arches  of 
stone,  green  slates,  marble  baptistery)  ...       7§fZ.       9  12    9 

The  area  of  a  building  greatly  influences  the  price,  as  the 
smaller  the  space  inclosed  the  greater  will  be  the  cost  of 
the  brickwork,  &c.,  in  comparison  with  the  cubic  contents. 
Again,  a  building  of  two  or  more  stories  is  cheaper  in 
proportion  than  a  building  of  only  one  storey,  as  so  much 
excavation,  roofing,  &c.,  are  saved. 

Work  done  in  small  quantities  is  worth  more  than  that 
done  in  large  quantities — usually  20  to  25  per  cent.  more. 
Two-thirds  of  the  cost  of  a  building  are  for  workmanship 
and  finishings ;  the  remaining  third  is  for  carcase.  On 
comparing  many  sets  of  quantities  one  important  point  is 
observable,  namely,  that  the  various  trades  occupy  the  same 
relative  positions  with  respect  to  cost.  The  average  of 
trades,  as  taken  from  a  number  of  buildings,  is : — Exca- 
vator, 3  per  cent. ;  bricklayer,  &c.,  40  per  cent. ;  carpenter 
and  joiner,  30  per  cent.;  smith,  5  per  cent.;  slater,  7  per 
cent. ;  plumber,  6  per  cent. ;  plasterer,  6  per  cent. ;  painter, 
3  per  cent.  The  speculating  builder  employs  piecework, 
which  means  a  minimum  of  labour  everywhere. 
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The  rent  of  a  first-class  town  dwelling  may  be  calculated 
at  about  5  per  cent,  on  its  cost  of  building.  For  house 
property  generally,  allow  10  per  cent,  for  repairs,  and  5  per 
cent,  for  empties  and  losses. 

Closely  connected  with  the  cost  of  a  structure  is  the 
method  adopted  for  its  erection.  The  cheapest  and  best  is  a 
contract  on  quantities ;  next  a  contract  without  quantities 
(on  drawings  and  specification);  then,  measured  work  with  a 
schedule  of  prices ;  and,  least  advisable,  employment  of 
workmen  supervised  by  the  building  owner's  clerk  of  works. 
For  Government  work,  such  as  barracks  and  forts,  where  the 
executed  quantity  will  often  be  uncertain  or  small,  a  schedule 
of  prices  is  invariably  made  the  basis  of  a  contract,  the  job 
being  measured  on  completion.  The  best  of  these  is 
undoubtedly  the  War  Department  Schedule  of  Prices,  which 
is  revised  triennially,  and  contains  a  great  deal  more  useful 
information  than  the  almost  worthless  price-books  that  are 
annually  published.  In  France,  where  it  is  called  "Bor- 
dereau de  prix,"  the  schedule  of  prices  obtains  somewhat 
more  consideration. 

Architects  and  builders  are  advised,  for  their  own  sakes,  to 
keep  a  notebook,  setting  forth  the  cost  of  buildings  designed 
or  erected  by  them,  and  giving  such  particulars  as  time  of 
erection,  estimated  cost,  highest  tender,  lowest  tender,  and 
actual  cost  as  finished.  An  office  record  of  this  sort  is  simply 
invaluable. 


CHAPTER  III. LABOUR. 

The  ratio  of  labour  to  material  is  an  important  factor  in 
the  calculation  of  the  value  of  builder's  work,  and  good  or 
bad  artisans  may  frequently  make  the  difference  between 
profit  and  loss  on  a  building.  Idle  and  indifferent  workmen 
always  mean  a  loss  to  their  employer,  and  this  has  been 
emphatically  brought  home  to  the  writer  after  four  years' 
experience  on  Government  works  in  the  West  Indies,  where 
it  was  found  that  the  economy  of  execution  wholly  depended 
on  the  strict  supervision  of  the  negro.  The  British  mechanic, 
however,  is  capable  and  energetic  when  he  likes  to  exert 
himself,  but  trade  unions  have  lessened  the  amount  of  bis 
work,  and  by  insisting  upon  a  uniform  rate  of  wages  have 
reduced  the  good  operative  to  the  level  of  the  indifferent 
one.  This,  and  the  risk  which  contractors  run  as  a  result  of 
the  various  trades  disputes,  have  caused  a  general  advance 
in  rates  to  meet  contingencies.  From  1865  to  1875  the 
general  rise  in  the  cost  of  building  in  London  was  over 
12  per  cent.,  while  that  between  1885  and  now  is  assessed 
at  15  per  cent.  Within  the  last  forty  years  workmen's 
wages  show  a  total  increase  of  80  per  cent.,  and  materials 
have  risen  in  cost  nearly  60  per  cent.  This  increase  may 
likewise  be  attributed  to  the  building  regulations  now  in 
force,  and  to  the  greater  conveniences  and  ornamentation  in 
present-day  houses. 

The  following  table  shows  the  proportion  which  materials 
and  labour  bear  to  each  other  in  the  different  trades  : — 


Trade. 


Excavator    

Drainage  work 

Bricklayer    

Mason  

Slater    

Tiler 

Carpenter 

Joiner   

Smith    


Proportion  for  Plant  l   Proportion  for 
and  Materials.        |         Labour. 
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Trade. 

Proportion  for  Plant 
and  Materials. 

Proportion  for 
Labour. 

Plasterer  .... 

f 

t 

Plumber  .... 

a 

X 

Painter 

i 

i 

Glazier 

1 

\ 

Wages  and  hoiu's  alter  according  to  locality,  and,  it  may 
be  added,  according  to  strikes ;  but,  generally  speaking,  the 
time  is  about  nine  or  ten  hours  a  day,  and  five  or  six  hours 
on  Saturday.  This  may  be  taken  at,  say,  fifty  hours  per  ^Yeek 
in  summer,  and  forty-four  in  mid-winter.  The  trade  unions 
are  constantly  dictating  lesser  hours  and  higher  wages.  The 
National  Association  of  Master  Builders  of  Great  Britain 
issue  statements  from  time  to  time  as  to  the  condition  of 
trade,  showing  the  state  of  the  labour  market  and  compara- 
tive lists  of  the  hours  worked  per  week,  and  the  rate  of 
wages  per  hour  in  the  various  branches  of  the  building  trade 
throughout  the  United  Kingdom.  For  the  purposes  of 
calculation,  ten  hours  per  day  have  been  allowed  in  this 
work. 

The  rates  of  wages  in  London  may  be  taken  as — 


Per  Hour. 

Per  Day. 

Per  Hour. 

Per  Day. 

Excavators 

...      Id.  or 

5s.  lOrf. 

Joiners... 

..    lOd.  or 

8s.  4d. 

Bricklavers 

...    lOd.    „ 

8s.  4d. 

Smiths... 

..    lOd.    „ 

8s.  4d 

Labourers 

...      Q,d.    „ 

5s.  Od. 

Plumbers 

..    lid.    „ 

9s.  2d 

Masons 

...    lOd.   „ 

8s.  4<£. 

Plasterers 

..    lOfZ.    „ 

8s.  4d 

Paviors 

...      9d.   „ 

7s.  U. 

Painters 

..      9d.    „ 

7s.  6d 

Slaters... 

...    lid.   „ 

9s.  2d. 

Glaziers 

..      9d.   „ 

7s.  6d 

Tilers   ... 

...    lOd.    „ 

8s.  4d. 

Paperhangers 

..      M.    „ 

7s.  Gd 

Carpenters 

...    lOfZ.   „ 

8s.  id. 

Gasfitters 

..    lOd.   „ 

8s.  4d 

The  London  radius,  within  which  is  the  agreement  as  to 
wages  and  hours  of  labour  between  the  Central  Association 
of  Master  Builders  of  London  and  the  various  unions'  opera- 
tives, is  twelve  miles,  measured  in  a  straight  Hne  from 
Charing  Cross.  This  limit  has  been  adopted  by  the  Works 
Department  of  the  London  County  Council. 

For  overtime  in  London  the  following  rates  are  admitted : 
— From  leaving-off  time  until  8  p.m.  time  and  a  quarter, 
from  8  p.m.  to  10  p.m.  time  and  a  half,  after  10  p.m.  double 
time.  The  extra  on  Saturdays  from  leaving-off  time  until 
4  p.m.  is  time  and  a  half,  after  4  p.m.  double  time. 
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For  tide  tcork  the  work  in  %Yater  or  liquid  mud  is  allowed 
as  ordinary  time  and  a  third ;  work  interrupted  by  tides  is 
allowed  as  ordinary  time  and  a  half ;  and  when  work  is  in 
water  and  interrupted  by  tides  double  ordinary  time  will  be 
allowed.  The  contractor  finds  water-boots  without  extra 
charge. 

Each  mechanic  will  require  a  portion  or  the  whole  of  a 
labourer's  time  to  attend  upon  him  in  supplying  material,  &c., 
to  the  spot.  Two  bricklayers  will  require  one  labourer 
or  hodsman  between  them ;  a  mason  will  require  one 
labourer ;  a  slater  wants  a  labourer  or  boy  ;  two  carpenters 
or  joiners  need  one  labourer  between  them  ;  two  plasterers 
one  labourer  between  them  ;  and  a  plumber  nearly  always 
requires  a  boy.  Painter's  work  is  often  performed  by 
a  labourer,  as  well  as  whitewashing,  &c.,  which  means 
a  considerable  saving.  Taking  down  old  walling  and 
timbering  can  likewise  be  frequently  done  equally  well 
by  labourers. 

Constants  of  Laboue. 

Constants  of  labour  are  valuable  when  it  is  required  to 
ascertain  the  time  it  will  take  a  man  to  execute  a  particular 
class  of  work.  They  are  useful  in  making  approximate 
estimates,  and  are  based  on  the  principle  that  a  man  works 
a  certain  average  amount  per  hour  or  per  day,  as  the 
case  may  be.  Constants,  however,  cannot  be  relied  upon 
for  work  as  a  whole,  as  they  only  represent  the  actual 
labour  expended  upon  a  certain  piece  of  work,  and  do  not 
cover  that  wasted  in  the  intervals  between  for  rest  and 
miscellaneous  occupation.  Those  given  in  Fletcher's 
"  Quantities "  are  for  the  hour,  while  those  in  Hurst's 
"Architectural  Surveyor's  Handbook"  reckon  similarly. 
These  latter  are  simply  invaluable,  and  are  the  best  yet 
formulated  in  this  country,  indicating  gi'eat  thought  and 
long  experience.  Gauthey,  in  his  valuable  work,  "  Traite 
de  la  Construction  des  Fonts,"  has  also  given  very  many 
constants  from  experiments  made  upon  the  labours  of 
French  workmen. 

Constants  are  simply  multipliers,  and  one  has  only  to 
multiply  the  rate  per  hour  or  per  day  by  the  corresponding 
constant  to  find  the  price  of  the  labour  on  any  item.  To 
this  must  be  added  the  cost  of  the  material,  and  the  total 
will  give  the  estimated  prime  cost  of  the  work,  to  which 
would  be  affixed  the  10  per  cent,  profit. 

H.E.  C 


18 


HOW  TO  ESTIMATE. 


1.  For  example,  when  the  constant  is  given  by  the  hour : — 

Constant 
Excavating  in  gravel  or  hard  ground,  per  yard  cube  ...     1-5  hours. 

An  excavator  gets  Id.  per  hour  ;  therefore — 

7(1.  X  1"5  ^  lO^d.  prime  cost  per  yard  cube. 
-     cost  of  material. 
1      add  10  per  cent,  profit. 

ll^d.  total  cost  per  yard  cube. 

2.  The  same  example,  when  worked  out  by  the  constant 
for  the  day  of  ten  hours,  would  appear : — 


Excavating  in  gravel  or  hard  ground,  per  yard  cube 


Constant. 
•15  day. 


An  excavator  gets  7d.  per  hour   x    10  hours  =  5s.  lOd.  per  day  ; 
therefore — 

5s.  lOd.  X  "15  :=  lOhd.  prime  cost  per  yard  cube. 
-     cost  of  material. 
1     add  10  per  cent,  profit. 

U^d.  total  cost  per  yard  cube. 


How  are  the  constants  arrived  at  ?  The  following  will 
explain  : — If  a  mason  can  saw  12-5  super,  feet  of  stone  per 
day  of  10  hours  (whole  sawing),  the  constant  will  be  obtained 
if  we  divide  1  day  by  the  number  of  feet  he  has  sawn,  or 
1  -f-  12-5  =  -080of  aday. 

In  the  same  way  we  can  find  the  constant  for  any  parti- 
cular work.  Take,  for  example,  the  constant  for  laying  4-in. 
pipe.  This  is  obtained  in  the  following  manner : — It  has 
been  found  by  careful  observation  that  a  bricklayer  and 
labourer  can  lay  100  feet  of  4-in.  socket-pipes  in  a  day  of 
10  hours  ;  so  if  we  divide  1  day  by  the  length  of  pipe  laid, 
we  get  yig  =  '010,  the  constant  of  labour  of  a  day. 

The  practical  estimator  seldom  makes  much  use  of 
constants,  as  he  generally  refers  to  former  priced  biUs  of 
quantities,  private  notes,  merchants'  quotations,  &c.,  to 
enable  him  to  make  up  his  prices.  Little  use  is  there- 
fore made  by  the  author  of  constants  in  this  book,  as 
they  are  often  ridiculously  minute  as  regards  the  number 
of  decimal  places,  though  they  serve  as  a  guide  in  the  more 
practical  adaptation  of  time  as  representative  of  the  labour 
required. 

The  cases  given  are  very  simple  ones,  and  have  been 
purposely  chosen  to  illustrate  the  first  application  of  these 
factors.     Perhaps,  on  the  whole,  owing  to  the  smallness  of 
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most  items,  it  is  handiest  to  use  constants  dealing  with  the 
decimal  parts  of  hours  than  those  treating  of  the  fractions  of 
days,  though  the  results  are  the  same.  DitTerent  authorities 
give  different  constants,  according  to  how  they  regard  the 
capabilities  of  the  workmen ;  but  those  of  Hurst  and  Fletcher 
may  be  regarded  as  fairly  accui'ate. 


c  ii 


CHAPTER  IV. PRELIMINARY  AND 

PROVISIONS. 

Before  proceeding  to  the  various  trades,  it  will  be  well 
to  discuss  the  various  items  which  appear  under  the  above 
heading  as  a  preface  in  a  bill  of  quantities,  as  these  require 
to  be  analysed  quite  as  much  as  builders'  prices  for  other 
work.  Those  items  that  do  not  require  to  be  thus  dissected 
have  been  omitted. 

Copy  of  Quantities  for  Architect. 

"  Extras  and  omissions  to  be  valued  at  the  prices  of  the 
contract,  for  which  purpose  a  fully  priced  and  moneyed  out 
copy  of  the  quantities  shall  be  deposited  with  the  architect, 
and  any  item  of  extra  work  which  does  not  exactly  agree 
with  descriptions  of  the  original  estimate  to  be  valued  at  a 
price  analogous  thereto." 

This  is  understood,  and  it  is  not  usual  to  enter  any  sum 
against  such  item,  as  the  small  extra  expense  is  covered  by 
the  amount  put  down  for  "  Cost  of  lithography  and  expenses  " 
at  the  end  of  the  bill  of  quantities. 

Foreman. 

"The  contractor  to  keep  an  approved  and  responsible 
foreman  constantly  on  the  works." 

On  no  person  connected  with  a  building  job  does  so  much 
really  depend  as  upon  the  foreman,  for  he  is,  in  fact,  the 
chief  supervisor  and  general  factotum.  It  is  to  his  intelligence 
and  ability  that  all  good  work  is  due,  for  he  is  responsible 
for  good  or  bad  workmanship  and  materials,  and  for  the 
diligence  or  slothfulness  of  the  men  under  him.  He  keeps 
the  accounts  of  the  quantity  of  stuff  used,  and  renders  the 
daily  and  weekly  returns  of  the  number  of  men  employed, 
when  there  is  no  clerk  of  works.  Generally  he  rises  from 
the  ranks  of  the  carpenters,  but  often  from  the  bricklayers 
or  masons.  The  general  prices  are  best  calculated  without 
taking  the  foreman  into  account,  and  the  cost  of  his 
maintenance  should  be  kept  separate.  In  order  that  he 
may  finish  the  works  properly,  rather  more  than  the  stated 
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period  of  erection  should  be  allowed  for  his  wages,  which 
may  be  averaged  at  £3  per  week. 


Watek  for  the  Works. 

"Allow  for  supplying  water  for  all  the  works,  including 
fees,  temporary  plumbing,  and  storage  of  water." 

Water  is  always  required  on  the  works  for  mixing  mortar, 
concrete,  wetting  bricks,  &c.,  and  in  provincial  towns,  when 
supplied  by  a  local  water  company,  it  is  generally  put  down 
at  about  £4  or  £5  per  job  of  medium  size.  If  in  country 
places,  the  water  can  often  be  conveniently  obtained  from 
adjacent  rivers  or  lakes,  or  a  well  may  have  to  be  dug,  and 
the  water  drawn  or  pumped  up,  in  which  case  the  use  of 
the  pump  and  hose  must  be  included.  The  hire  of  a  4  in. 
to  6  in.  diam.  wrought-iron  contractor's  pump  is  Id.  per  week 
after  the  third  week,  plus  5s.  chain  hire ;  but  a  large  contractor 
would  possess  his  o\Yn  plant  of  this  sort.  Taking  water 
supplied  in  London  by  meter  at  Is.  per  1,000  gal.,  we  have 
less  than  ^iL  for  a  yard  of  concrete. 

London  is  supplied  by  eight  w^ater  companies,  each 
publishing  its  own  set  of  regulations  and  charges,  which 
differ  extremely,  and  the  details  of  which  may  be  obtained 
on  application.  The  opening  of  the  ground,  connection  with 
the  main,  and  reinstating,  is  always  made  by  the  company's 
servants,  for  which  a  charge  is  made,  varying  in  ditferent 
localities.  These  eight  companies  are  : — The  Chelsea,  New 
Eiver,  Grand  Junction,  Kent,  West  Middlesex,  East  London, 
Southwark  and  Vauxhall,  and  Lambeth.  The  charges  for 
temporary  water  supply  are  based  on  different  values  as 
follows : — 


Chelsea. — 5s.  in  every  £100,  or   J   per  cent.,  of  estimated   cost   of 
building,  to  be  paid  in  advance. 


Neiv  Eiver. — Eeckoned  upon  the  estimated  cost  of  building  :- 


£100 
125 
150 
175 
200 
225 
250 
275 
300 


10s.  each. 

£325  ... 

13s.  „ 

350  ... 

15s.  „ 

375  ... 

18s.  „ 

400  ... 

20s.  „ 

450  ... 

23s.  „ 

500  ... 

25s.  „ 

600—700 

28s.  „ 

800—900 

30s.  „ 

1,000—1,200 

32s.  each. 
35s. 

38s. 
40s. 
42s. 
45s. 
50s. 
GOs. 
70s. 


Above  £1,200,  5s.  per  cent,  additional. 


£100  and  under  £500 

500  „ 

1,000 

1,000 

, 

3,000 

3,000 

, 

,   10,000 

10,000 

, 

,   20,000 

20,000 

,   30,000 

30,000  ai 

id  ab 

3ve 

22  HOW  TO  ESTIMATE. 

Graiid  Junction. — Charges  on  estimated  cost  of  building  : — 

8s,  Od.  per  cent. 

7s.  Od. 

6s.  Od. 

5s.  Od. 

is.  Od. 

3s.  Od. 

2s.  Gd. 

Kent. — A  printed  notice  has  to  be  filled  in  for  building  supply,  with 
the  estimated  cost  of  building.  A  charge  of  12s.,  including  i-in.  ferrule 
stop-cock  and  screw-box,  is  made  for  connection,  and  the  company  is  not 
responsible  for  repairs  to  roads,  &c.     Per  estimated  cost  of  building : — 

Not  exceeding  £100 

Exceeding  £100  and  not  exceedins;  £150 

150 

200 

250 

300 

350 

400 

500 

600 

700 

800 

900 
1,000 
1,100 

Above  £1,200  by  special  agreement. 

West  Middlesex. —  A  i^rinted  form  has  to  be  filled  in  for  building 
suppl}-,  with  the  estimated  cost  of  building.  Charges  are  payable  in 
advance,  at  5s.  per  cent,  on  the  estimated  cost  of  building.  The 
company's  expenses  of  lajing  on  the  supply  have  to  be  paid  for  at  the 
time  the  connection  is  made,  at  the  rate  of  5s.  for  opening  ground  and 
providing  ferrule.  Their  charge  for  houses  is  3d.  in  the  £  on  the  rental 
value  of  the  house,  for  six  months'  use. 

East  London. — No  printed  schedule  for  building  supply  is  issued : 
but  particulars  of  works  to  be  executed  have  to  be  filled  up  on  form 
supplied.  Rates  are  Is.  per  rod  on  brickwork,  and  Id.  per  yard  cube 
on  concrete. 

Soiithwark  and  Vauxhall. — Information  is  not  published,  but  charges 
are  issued  on  application. 

Lambeth. — No  fixed  scale  is  furnished  for  building  supplies,  but  each 
case  is  dealt  with  individually.  Charge  for  connection,  including  stop- 
cock, ferrule,  opening  ordinary  groimd,  and  reinstating,  constant-supply 
district  only,  h  in.,  is  15s. 

An  analysis  of  the  cost  of  a  building  supply  from  a  London 


...  10s.  each 

£150  ... 

...  15s.  „ 

200  ... 

...  20s.  „ 

250  ... 

...  25s.  „ 

300  ... 

...  30s.  „ 

350  ... 

...  35s.  „ 

400  ... 

...  40s.  „ 

500  ... 

...  45s.  ,, 

GOO  ... 

...  50s.  „ 

700  ... 

...  55s.  ,, 

800  ... 

...  60s.  „ 

900  ... 

...  65s.  „ 

1,000  ... 

...  70s.  „ 

1,100  ... 

...  75s.  „ 

1,200  ... 

...  SOs.  „ 
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company  (say  the  Grand  Junction)  for  a  job  to  cost  £1,000 
would  therefore  be  : — 

Analysis. 

£    s.  d. 

Cost  of  water,  6s.  per  cent,  on  £1,000 3    0    0 

Company's  charges  for  opening  ground  and  providing  ferrule    0    5    0 
Use  and  waste  only  of,  say,  30  ft.  run  of  j-in.  lead  pipe  at  4fZ. 

per  foot       ...         

Ditto  of  ball-cock     ...         ...         

Soldering  joint  of  %-m.  lead  pipe  and  ball-cock 


Add  10  per  cent,  profit  on  first  two  items 


Total 


0  10 
0  1 
0     1 

0 
0 
6 

3  17 
0    6 

6 
6 

£4    4 

0 

The  piping,  &c.,  used  is  only  for  temporary  purposes,  and 
will,  therefore,  revert  to  the  contractor,  who  merely  charges 
for  use  and  waste. 

FiEE  Insurance. 

"  Allow  for  insurance  from  fire  to  the  amount  of  tender, 
and  deposit  the  policy  with  the  architect." 

It  appears  to  be  more  customary  to  have  buildings  insured 
during  erection  in  London  than  in  provincial  towns,  where 
they  are  generally  not  insured  at  all.  In  the  former,  it  is 
unusual  to  insure  before  the  roof  is  on,  or  until  some  com- 
bustible material  is  fixed ;  and  then  it  is  frequently  stated 
for  only  two-thirds  the  amount  of  contract.  A  reasonable 
scale  may  be  taken  as  below,  to  which  the  contractor  may 
add  10  per  cent,  profit. 


Value. 

Three 
Months. 

Six 
Months. 

Nine 
Months. 

Twelve 
Months. 

For  each  JEIOO  assured... 

Is.   3fZ. 

Is.  M. 

2s.  Qcl. 

2s.  Q>d. 

Notices  to  Authorities. 

"  Allow  for  giving  all  notices  to  the  local  authorities,  and 
for  supplying  any  drawings  or  information  required  by  them, 
and  pay  all  fees." 

Copies  of  local  building  by-laws  and  regulations  can  be 
obtained  on  application  at  the  borough  surveyor's  office, 
where  tracings  by  the  architect  of  the  plans,  showing  drains, 
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&c.,  have  to  be  deposited  in  time  to  be  laid  before  the 
council  or  building  committee  for  approval. 

In  so  vast  an  area  as  the  Metropolis,  the  London  Building 
Act  of  1894  specially  controls  the  erection  of  all  buildings, 
which  are  subject  to  the  supervision  of  the  district  surveyor 
appointed  to  the  district  in  which  the  structure  or  building 
is  situated.  Of  these  there  are  sixty-four,  and  by  par.  145, 
Part  XIII.,  the  notices  to  be  given  to  the  surveyor  by  the 
builder  are — 

"  145.  In  the  following  cases  and  at  the  following  times, 
that  is  to  say  : — 

(a)  Where  a  building  or  structure  or  work  is  about  to  be  begun, 
then  two  clear  days  before  it  is  begun  ;  and 

(b)  Where  a  building  or  structure  or  work  is,  after  the  commence- 
ment thereof,  suspended  for  any  period  exceeding  three  months, 
then  two  clear  days  before  it  is  resumed  ;  and 

(c)  Where,  during  the  progress  of  a  building  or  structure  or  work, 
the  builder  employed  thereon  is  changed,  then  two  clear  days 
before  a  new  builder  enters  upon  the  continuance  thereof ; 

the  builder  (or  other  person  causing  or  directing  the  work  to  be 
executed)  shall  serve  on  the  district  surveyor  a  building  notice 
respecting  the  building,  or  structure,  or  work.  Every  building 
notice  shall  state  the  situation,  area,  height,  number  of  stories, 
and  intended  use  of  the  building,  or  structure,  and  the  number  of 
buildings,  or  structures,  if  more  than  one,  and  the  particulars  of 
the  proposed  work,  and  the  name  and  address  of  the  person  giving 
the  notice  (and  those  of  the  owner  then  in  possession  of,  and  the 
occupier  of  the  building  or  structure,  or  of  its  site  or  intended  site). 
All  works  in  progress  at  the  same  time  to,  in,  or  on  the  same 
building  or  structure  may  be  included  in  one  building  notice." 

Fees  to  District  Surveyors. 

The  following  are  the  fees  payable  to  district  surveyors  : — 

ON   NEW   BUILDINGS.  £    S      d 

For  any  building  not  exceeding  30  sq.  ft.  in  area  and  not 

exceeding  10  ft.  in  height  0  10     0 

For  every  building  not  exceeding  400  sq.  ft.  in  area  and  not 

more  than  two  stories  in  height  1  10    0 

For  every  additional  storey  0     5     0 

For  every  additional  square  of  100  ft.  or  fraction  of  a  square  0  2  6 
For  every  building  not  exceeding  400  sq.  ft.  in  area  and  of 

one  storey  only  in  height  0  15    0 

ON   ADDITIONS,    ALTERATIONS,    OR   OTHER   WORKS. 

For  every  addition  or  alteration,  or  other  work  to  which  the 
provisions  of  this  Act  apply,  made  or  done  to  or  on  any 
Ijuilding  after  the  roof  has  been  covered  in,  one-half  of  the 
fee  charged  in  the  case  of  a  new  building,  calculated  upon 
the  area  of  the  whole  building -^ 
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Fees  to  District  Surveyors — continued.  £  s.   d. 

For  inspecting  the  arches  or  fire-resisting  floors  over  or  under 

public  ways  ...         0  10    0 

For  inspecting  the  formation  of  openings  in  party-walls  (for 

each  opening)        0  10     0 

For  inspecting  the  closing  of  openings  in  party-walls  (for 

each  opening)        0  10     0 

"  Provided  that  in  the  case  of  public  buildings,  buildings  constructed 
of  concrete,  and  buildings  divided  into  separate  sets  of  chambers  or 
tenements  by  party  structures,  the  fees  before  specified  shall  in  every 
case  be  increased  by  one-half." 

There  are  also  fees  for  chimney  shafts  and  flues,  for 
certifying  plans,  and  for  attending  at  Court  when  an  order 
is  made  on  the  builder  for  complying  with  the  notice  of 
irregularity.  The  fees  required  for  inspection  of  any  wooden 
or  temporary  structure  are  the  same  as  for  a  new  building. 

In  addition  to  the  foregoing,  by  the  by-laws  of  the  London 
County  Council,  there  is  a  fee  to  the  district  surveyor  of  5s. 
on  any  new  house  or  building,  in  respect  of  the  duties 
imposed  upon  him  by  the  Metropolitan  Management  and 
Building  Acts  Amendment  Act,  1878,  and  these  by-laws, 
such  fees  to  be  payable  in  the  manner  and  at  the  time 
prescribed  by  section  51  of  the  Metropolitan  Building  Act, 
1855. 

By  the  same  Acts  it  is  necessary  to  conform  to  the 
regulations  of  the  various  Metropolitan  borough  councils, 
district  boards,  and  parishes,  chiefly  as  regards  sanitary 
measures  and  connections  to  drains  and  sewers,  &c.,  and 
plans  must  be  sent  in  of  the  proposed  systems..  The  rules 
and  charges  are  best  obtained  on  application  ;  but  those  of 
St.  George's,  Hanover  Square,  may  be  quoted  as  being  fair 
and  reasonable  : — 

The  parish  connects  drain  with  sewer,  inserting  flap-trap  and  two 
lengths  of  pipe  at  the  following  rate  : — 

£  s.  d. 

6  in 0  15  0 

9  in 0  19  0 

12  in 16  0 

The  builder  digs  and  fills  in. 


Watching  and  Lighting. 

"Allow  for  any  necessary  watching  and  lighting." 
It  is  frequently  desirable  to  keep  on  the  premises  a  day 
watchman  during  non-working  hours,  and  a  night  watch- 
man, to  prevent  theft  of  material.     The  pay  of  such  is  bcl. 
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per  hour,  plus  ^d.  per  hour  for  use  of  lamp,  including  oil 
and  wick,  and  his  total  period  of  watching  can  easily  be 
calculated  from  the  length  of  time  put  down  for  the 
completion  of  the  building. 

If  it  is  found  necessary  to  perform  work  of  any  descrip- 
tion by  artificial  light,  the  contractor  is  allowed  the  cost  of 
the  light  only  in  addition  to  the  contract  rates.  The  "  Wells 
light"  and  the  "  Lucigen  light,"  which  generate  oil  into 
vapour  and  burn  it  in  large  powerful  flames,  are  the  artificial 
lights  best  adapted  for  contractors'  and  general  outdoor 
purposes,  as  they  are  portable  and  self-contained. 

Clerk  of  Works. 

"  Allow  for  an  office  for  clerk  of  works  and  the  requisite 
firing,  light,  and  attendance,  and  for  all  sheds,  &c.,  required 
for  materials." 

Contractors  either  erect  a  temporary  wooden  office  on  the 
site  for  the  clerk  of  works  or  else  have  a  small  portable 
structure,  which  can  be  taken  about  from  their  yard  to  the 
job.  The  former  would  be  knocked  together  from  any  old 
pieces  of  boarding,  and  might  cost  £10 ;  while  if  the  latter 
were  constructed  of  galvanised  iron,  and  consisted  of  one 
room  about  8  ft.  by  8  ft.,  it  would  come  to  about  £15 
when  purchased  new.  A  small  stove  or  fireplace  would  be 
required  in  the  winter  moiiths,  for  which  allow  Qd.  per  day 
for  fuel. 

One  or  two  rough  wooden  sheds  may  be  necessary  in 
which  to  store  cement,  timber,  and  other  materials  from  the 
weather,  or  to  provide  shelter  for  the  masons  when  cutting 
out  stone.  The  number  and  size  of  these  would  entirely 
depend  upon  the  kind  of  job. 

Make  Good  all  Defects. 

"Allow  for  keeping  the  works  in  proper  repair  for  six 
months  after  completion,  and  for  making  good  all  defects  or 
damages  that  may  arise  during  that  period  and  during  the 
progress  of  the  work,  including  injury  by  frost,  &c." 

A  careful  builder  will  avoid  risks  in  this  connection  by 
attention  and  foresight,  and  by  seeing  that  all  workmanship 
and  details  are  properly  carried  out ;  otherwise  the  sum  put 
down  for  this  item  will  have  to  be  higher  than  need  be. 
The  amount  will  be  more  or  less  speculative,  but  a  valuation 
of  £5  per  £1,000  of  work  is  not  out  of  place. 
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Attendance  on  each  Teade. 

"  Allow  for  each  trade  to  attend  on  all  others,  and  do  all 
jobbing  work  required." 

Such  a  clause  affects  builders  more  in  the  North  than  in 
other  parts  of  the  kingdom,  where  the  system  of  separate 
contracts  for  each  tradesman  obtains.  Each  tradesman  has 
to  attend  and  make  good  the  work  of  others,  as  when  a 
bricklayer  has  to  pin  in  the  end  of  a  beam  with  cement,  or  a 
mason  cut  a  hole  in  a  wall  for  a  gaspipe  and  make  good. 
The  charge  for  this  item  is  very  uncertain,  and  increases 
from  £3  upwards.  £1  per  £1,000  of  work  is  a  rough  sort  of 
guide ;  but  £3  is  generally  the  lowest,  and  the  rise  not 
proportionate  to  the  amount  of  contract. 

Clear  Away  Eubbish,  &c. 

"  Allow  for  clearing  away  all  dirt  or  rubbish  and  super- 
fluous materials,  and  for  washing  all  floors  and  leaving  the 
premises  clean  on  completion,  and  for  levelling  up  round  the 
building." 

The  cost  of  this  is  likewise  speculative,  and  would  be 
pretty  much  the  same  as  last  item,  being  based  accordingly. 
Allow,  say,  from  £2  upwards. 

Scaffolding. 

"  Allow  for  all  scaffolding,  rods,  &c.,  and  stakes  and 
labour  in  setting  out  works." 

This  comes  under  the  heading  of  Builders'  Plant,  and 
Leaning,  in  his  "Notes  on  Building  Prices,"  says: — "The 
use  of  scaffolding  and  sheds  may  be  looked  upon  as  establish- 
ment charges ;  but  they  are  most  conveniently  and  exactly 
dealt  with  in  their  connection  with  a  particular  building. 
As  they  are  means  to  the  end  of  obtaining  a  profit,  they  had 
better  be  treated  as  a  net  outlay,  and  no  profit  added. 
Some  builders  calculate  cost  of  scaffolding  at  so  much  for 
each  rod  of  brickwork.  Probably  under  ordinary  circum- 
stances it  costs  4s.  per  rod." 

If  scaffolding  and  other  plant  have  to  be  hired,  then  the 
charges  on  following  page  would  have  to  be  reckoned,  which 
include  delivery  and  depositing  in  position  where  directed, 
removal,  wear,  tear,  and  repairs. 

Horse,  with  proper  harness,  in  good  working  con- 
dition           each  8(Z.  per  hour. 

Lamps,  use  of,  for  night  watchman,  including  oil 
and  wick         ,,    hd.        „ 
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When  the  hiring  is  for  more  than  one  week,  the  price  for 
the  first  week  is  allowed,  and  the  remaining  time  at  a  pro- 
portionate rate  of  the  above  table.  Fractions  of  a  day  to  be 
reckoned  as  a  whole  day. 

Most  contractors,  however,  do  not  rely  upon  hiring, 
except  for  special  purposes,  but  usually  possess  their  own 
plant,  the  list  prices  (exclusive  of  discount  or  profit)  of  some 
common  articles  being  as  follows  : — 

Purchase  of  Plant. 

£  s.    d. 
Barrows,  excavators',  stout  ash,  with  cleats,  and  well 

bolted  each    0  17    0 

Buckets  or  pails,  galvanised  iron,  riveted,  12  in.  diam.      ,,      0     2    9 
Crabs,  double  ijurchase,  with  strap-brake,  to  lift  G  tons      ,,       8     0    0 

Cramps,  joiner's,  W.I.  bench,  6  ft.  long ...      ,,       10     0 

Engine    and    boiler,    ordinary    portable,    on    wheels, 

6  H.-P „  180    0    0 

Jacks,  screw,  to  lift  6  tons,  2J  in.  diam.  screw,  with 

iron  case ,,       4     0    0 

Ladders,  12  rounds  and  under      ...         per  round    0    0    5 

„         13  -       - 

31 


46 
56 
61 
66 
76 
86 


lot 

exceeding  30 

45 

55 

60 

65 

75 

85 
100 

0  0    6 

0  0    7 

0  0    8 

0  0    81 

0  0    91 

0  0  11" 

0  15 

0  2    6 


,,         painting  three  coats  plain  colour,  extra             ,,  0    0  1^ 

,,         iron  bolts  to,  extra         each  0    0  6 

Mills,  mortar,  5  ft.  diam.  pan,  on  wheels           ...         ...      ,,  52     0  0 

Mortising,  boring,  and  tenoning  machine,  complete  ...      ,,  12     0  0 

Picks  and  pickaxes  ...         ...         ...         pei:  cwt.  1  13  0 

Handles  for  ditto      ...         ...         ...         ...         ...         ...  each  0    0  9 

Pump,  W.I.  galv.  contractor's,  4  in.  diam.  suction-pipe, 

7  ft.  long „  2  10  0 

Pumj),  W.I.  galv.  contractor's,  6  in.  diam.  suction-pipe, 

7  ft.  long „  3     2  0.. 

Putlogs,  hewn  birch,  6  ft.  long  by  3i  in.  by  3  in.         ...      ,,  0     0  9^ 

Rammers,  earth       ...      ,,  0    4  0 

Rope,  tarred,  of  any  size  required            per  cwt.  3     5  0 

,,      white,  European,  of  any  size  required     ...              ,,  3  10  0 

Scaffold  boards,  iron  bound,  12  ft.  long per  doz.  12  0 

,,        birch  putlogs,  best            ...         ...         ...              ,,  0     7  6 

,,        cords 

,,        poles,  22  ft.  long 

„      28  ft.     „ 
11  ))       35  ft.     ,, 

„       42  ft.     „ 
Screens,  builder's,  for  sand,  gravel,  &c.,  6  ft.  high,  \  in. 

mesh           ,,  15  0 

Shovels,  helved,  universal,  common        ...         ...         ...      ,,  0     20 


0    7    0 

each    0     16 

,,029 

,,050 

,,070 
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Purchase  op  Plant — ccmtimied. 

£   s.  d. 

Sieves,  sand,  fine,  iron  wire,  IS  in.  diam.           each    0    3  6 

Spades,  helved,  common ,,      0    2  6 

Tarpaulins     per  sq.  yard    0    2  0 

Trestles,  6  ft.  high each    0  16  0 

9  ft.     „       ,12  0 

Trowels,  bricklayer's,  12  in.           ,,       0     2  6 

"  Wells  Light,"  No.  1  (Hand  pattern),  1,500  candle- 
power,  complete ,,     10    0  0 

Wheels  or  pulleys,  rubbish,  12  in.  diam.,  for  1-in.  rope      ,,      0  12  0 

Builders  wishing  to  buy  or  dispose  of  spare  plant  would 
do  well  to  consultthe  "Contractor's  Monthly  Eegister"  issued 
by  Lewis  and  Lewis,  engineers,  London,  wherein  second- 
hand machinery  and  plant  of  all  kinds  are  advertised  for  sale 
or  hire.  Insertions  are  free  ;  but  a  commission  is  charged 
if  a  purchaser  is  found  thereby.  The  "  Tool  and  Machinery 
Eegister,"  published  monthly  by  the  Britannia  Co., 
Colchester,   fulfils   a   similar   pui-pose. 

Scaffolds. 

The  Court  of  Common  Council,  under  the  City  Corporation, 
have  regulations  and  fees  for  scaffolds  (as  well  as  for  hoards, 
raising  shores,  &c.)  within  the  City  of  London,  and  issue 
licenses.  These  duties  were  formerly  discharged  by  the 
Commissioners  of  Sewers.  No  scaffold  is  to  project  beyond 
the  footway  pavement  where  it  is  narrow,  nor  more  than 
6  ft.  where  it  is  wide  enough  to  admit  of  such  projection. 
Each  stage  to  have  fan  and  edge  boards,  and  other  such 
precautions  to  prevent  dirt  or  wet  falling  upon  the  public. 
The  following  are  the 

FEES    FOR   LICENSES   FOR   SCAFFOLDS. 

If  to  remain  not  more  than  2  weeks,  per  foot  lineal  of  frontage... 

If  over  2  weeks  and  not  more  than  4  weeks...  per  foot  liieal 

4  8 

)>       "  ,,  ,,  ,,         12       ,,     ...  ...       ,,  ,, 

„     12  „  „  „        16       „ , 

,,    16  weeks,  for  every  month  or  part  of  a  mouth      ,,  ,, 

No  fee  to  be  more  than  £10  without  the  right  to  advertise. 


HOAEDINGS. 

"  Allow  for  erecting,  maintaining,  and  altering  as  may  be 
required,    a   proper   hoarding  for  the  protection  of  works, 
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with  all  necessary  gates,  fastenings,  &c.,  to  the  satisfaction 
of  the  local  authorities,  length  of  frontage  being  —  ft.,  with 
two  returns." 

The  regulations  of  the  Court  of  Common  Council  state 
that  hoards  within  the  City  of  London  must  not  have  doors 
opening  outwards  to  interrupt  foot-passengers,  and  that 
where  needed  a  boarded  platform  4  ft.  wide,  and  as  much 
wider  as  may  be  necessary  for  the  traffic,  with  stout  posts, 
rails,  and  wheel  kerbs  on  the  outside  of  it,  are  to  be  con- 
structed outside  the  hoard,  as  may  be  directed.  The  license 
for  hoarding  i-ises  to  over  5s.  per  foot  run  per  month ;  but 
an  average  charge  is  2s.  6d.  per  month.  About  50s.,  say, 
for  every  £1,000  of  work  is  a  rough  estimate.  That  below 
is  the  proper  scale : — 

FEES   FOR  LICENSES  FOE  HOARDS. 

S.   d. 

If  to  remain  not  more  than  2  weeks,  per  foot  lineal  of  frontage...     0  6 

If  over  2  weeks  and  not  more  than  4  weeks...  per  foot  lineal    1  6 

4  fi  4  6 

,,      8         „  „  „       12      „  „        9  0 

,,    12  weeks,  for  every  month  or  part  of  a  month      ,,  ,,5  0 

No  fee  to  be  more  than  £10  without  the  right  to  advertise. 

In  addition  to  the  above  scale  of  fees,  the  following  pay- 
ments have  to  be  made  for  the  right  to  advertise : — 10s.  per 
100  ft.  super,  per  month  in  first-class  streets,  and  5s.  ditto 
in  all  other  streets.  If  the  hoarding  is  in  a  good  position,  a 
considerable  profit  may  be  made  on  the  advertising. 

Hoardings  are  generally  made  up  of  any  old  timber  the 
contractor  may  have  on  his  hands,  and  the  price  is,  there- 
fore, for  the  use  and  waste  only  of  this  old  stuff,  including 
cartage  to  site,  fixing,  and  removal.  A  hoard  of  the  usual 
height  of  7  ft.  is  worth  Is.  Bel.  per  foot  run,  plus  6d.  per 
foot  run  for  the  fan  over,  plus  Is.  3(1.  per  foot  run  for  a  4  ft. 
wide  planked  footway  and  rail  fence — or,  say,  3s.  per  foot 
run  complete  for  the  three  items  added  together.  Specula- 
tive contractors  put  down  10s.  to  12s.  per  square  for  the 
boarding  only.  This  includes  wear  and  tear  and  pi^ofit.  A 
more  precise  method  of  estimating  this  item  is  to  take  out 
quantities  of  all  the  stuff,  and  price  for  use  and  waste  only, 
as  before  stated. 

Provisions. 

"  Provide  the  following  sums  to  be  expended  as  directed, 
or   to   be   deducted   in  full  if  not  required.     If  contractor 
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desires  a  profit,  he  must  add  it  to  the  amount  named  in 
each  case,  and  he  must  allow  for  packing,  carriage,  and 
fixing.  P.  C,  or  net  cost,  shall  mean  the  net  cost  after 
deducting  from  the  merchant's  list  price  the  trade  discount ; 
but  not  the  discount  for  cash." 

"  Provide  the  sum  of  £500  for  carving. 
Provide  the  sum  of  £170  for  chimneypieces. 
Provide  the  sum  of  £35  for  stained-glass  window. 
Provide  the  sum  of  £200  for  counters  and  fittings." 

The  above  cases  are  only  typical  ones,  and  provisional 
amounts  may  be  inserted  for  anything.  The  object  of  thus 
stipulating  that  the  contractor  shall  provide  a  certain  sum 
of  money  in  his  tender  for  a  particular  purpose  is  to  avoid 
anything  inferior  being  introduced,  as  would  probably  be  the 
case  if  the  selection  and  cost  were  left  to  him  to  do  as  he 
pleased.  Without  this  precaution  there  is  a  temptation  to 
evade  the  letter  and  spirit  of  the  provision,  to  get  a  price 
quoted  that  will  enable  the  contractor  to  make  an  extra 
profit  out  of  the  transaction.  On  the  adjustment  of  these 
sums  there  is  much  misunderstanding,  unless  there  is  a 
clear  definition  as  to  prime  cost,  inclusion  or  exclusion  of 
profit,  deduction  of  sum  if  article  is  not  required,  error  in 
extending  the  provisional  amount  in  the  money  column  of 
the  priced  bill  of  quantities,  &c.  The  best  way  to  guard 
against  any  future  difficulty  is  to  carefully  word  the  clause 
relating  to  these  provisions  in  some  such  manner  as  described 
at  the  beginning  of  this  item.  The  definition  of  "  prime 
cost,"  in  particular,  is  frequently  loosely  specified,  or  even 
omitted  altogether,  leading  to  a  dispute  between  the  architect 
and  builder  as  to  whether  P.  C.  means  list  prices  or  net  cost 
after  deducting  the  trade  discount  from  these  list  prices. 

Mr.  Thomas  S.  Jerome,  F.S.I.,  Chief  Surveyor,  War 
Department,  stated  in  the  "  Building  News  "  of  October  8th, 
1897,  that  "  A  provisional  sum  in  a  bill  of  quantities  should 
always  be  considered  a  fixed  one,  entirely  under  the  control 
of  the  architect  or  surveyor,  no  matter  how  it  has  been 
treated  by  the  contractor.  If  he  ignores  it  (and  probably 
obtains  a  contract  by  so  doing),  is  the  client  to  have  the 
cost  of  his  building  increased,  if  the  provisional  work  be 
executed,  or  suffer  by  it  not  being  done,  through  a  contrac- 
tor's negligence  or  wilfulness?  If  a  provisional  sum  be 
magnified,  it  militates  against  the  tender  being  the  lowest ; 
if  it  became  a  rule  to  deal  with  the  '  extended '  sum  (if  it 
differs  from  the  provisional  amount),  difficulties  must  arise. 
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Having  stipulated  that  a  contractor  shall  provide  a  certain 
sum  of  money  in  his  tender  for  something  (seen  or  unfore- 
seen) to  be  done,  nothing  more,  nor  less,  should  be  con- 
sidered when  squaring  up  the  contract ;  whether  he  increases, 
reduces,  or  omits  it,  is  entirely  his  affair.  In  the  quantities 
for  the  erection  of  a  large  public  institution,  in  a  suburb  of 
London,  the  provisional  sum  of  £2,000  was  inserted  for 
carving.  The  contractor  omitted  to  '  extend '  it ;  nevertheless 
the  carving  was  executed,  and  no  extra  was  allowed." 


H.E. 


CHAPTER  V. EXCAVATOR. 

MEMOEANDA. 

The  following  memoranda  will  be  found  indispensable  : — 
Capacity  of  Caets,  &c. 

An  ordinary  one-horse  cart,  6  ft.  long  by  3|  ft.  wide 

by  2i  ft.  deep,  will  hold  45  cubic  feet,  or 
A  builder's  cart  will  hold  of  earth,  sand,  rubbish,  &c. 
A  tumbrel,  or  tipping  cart 

A  dobbin,  or  three-wheel  cart      

An  earth  or  tip  waggon,  large,  heaped  ... 

,,  ,,  ,,      filled  to  level  of  sides  ... 

An  earth  or  tip  waggon,  small,  heaped 

,,  ,,  ,,      filled  to  level  of  sides... 

A  wheelbarrow,  navvy's  (large),  will  hold  50  bricks,  or 
„  ,,  ordinary  ... 

light         

A  basket  holds  1  bushel,  or  

The  average  earth  waggon  holds... 
A  stone  truck,  or  waggon,  holds  ... 
A  railwav  truck,  or  waggon  (16  ft.  long  by  7^^  ft.  wide 

by  3  ft.  high)        

A  Thames  lighter    ... 

A  double  load  ^  generally  speaking,  2  cubic  yards  of  54  cubic  feet,  or 

42  striked  bushels. 
A  single  load  :=  generally  speaking,  1  cubic  yard  of  27  cubic  feet,  or 
21  striked  bushels. 
,,  ,,        =  generally  speaking,  1  cubic  yard  of  earth,  rubbish, 

sand,  mortar,  &c. 
,,        =  generally  speaking,  1  ton  weight  of  iron,  lead,  stone,  &c. 
,,        =  a  "  hundred  "  of  lime  (100  pecks  or  25  bushels)  ^  1  cubic 

yard  heaped  up. 
,,         =  500  ordinary  bricks. 
,,         :=  400  glazed  bricks. 
„         =  1,000  plain  tiles. 
,,        =  1,000  Countess  slates. 
,,         =  12  squares  of  flooring. 
,,         =  50  cubic  feet  of  squared  timber. 
„         ^  40      ,,         ,,        unhewn  timber. 
,,         =80      ,,         ,,        light  bulky  articles. 
,,         =1  butt  of  water  of  108  gallons. 
,,        ^30  cwt.  of  mortar  (1  cubic  yard). 
A  striked  bushel  :=  1-284  cubic  feet,  nearly,  or  ^^  yard  cube  ;  therefore 
A  cubic  yard  =  21  striked  bushels,  or   17  heaped  bushels,  of  earth, 
sand,  &c. 
,,  ,T        =  16  striked  bushels  of  stone  lime. 


If  cubic  yards 

1 
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2i     „ 
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50  barrow  loads 

3  to    10  tons. 

8  „     10     „ 

90  „  120     „ 
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'So 


Weight  of  Earth,  Rocks,  &c. : — 

Cwt. 

Cwt 

1  c.  yd.  of  common  earth  weighs  24 

Ic.  yd.  of  chalk... 

...weighs  35 

top  soil 

..       „        20 

sandstone 

...       „       38 

clay   ... 

••       „        27 

limestone 

...       „       40 

J, 

mud  ... 

..       „       25 

shale  ... 

...       „       40 

J, 

dry  sand 

..       „        22 

quartz 

...       „       41 

J, 

wet  sand 

..       „       30 

granite 

...       „       42 

»> 

sandy  loam 

•  •       „        24 

trap   ... 

...       „       42 

gravel 

..       „        30 

slate  ... 

...       „       43 

And: 

— 

Ton. 

Ton. 

24  c.  ft. 

of  earth  ... 

...  weigh  1 

21c.  ft. 

of  loam   ... 

...  weigh  1 

32     „ 

earth  moul( 

i  ...      „      1 

19     „ 

gravel . . , 

...      „       1 

18     „ 

clay     ... 

24     „ 

shingle 

...       „       1 

19     „ 

marl    . . . 

22     „ 

Thames  ballast      ,,      1 

20    „ 

river  sand 

15     „ 

chalk  ... 

...      „       1 

21     „ 

pit  sand 

29     „ 

chalk  in 

umps      ,,      1 

1  cubic  foot  of  P.O.  concrete,  6  broken  brick,  1  sand, 

and  1  cement  ...         ...         ...  weighs  120  lb. 

1  cubic  foot  of  P.O.  concrete,  6  broken  stone,  1  sand,  and 

1  cement       ...         ...         ...         ...         ...         ...         ...         ,,      130  1b. 

1  cubic  foot  of  P.C.  concrete,  G  broken  ballast,  1  sand, 

and  1  cement  ...         ...         ...         ...         ...         ...         ,,      140  lb. 


Water:  — 

1  gallon  of  water  =  10  lb. 
1  foDt  cube  „  =  62i  lb. 
1         ,,  ,,      ^    61  gallons. 


1  ton  of  water  =    86    feet  cube. 
1    ,,  ,,      =      IJ  yard  cube. 

1     ,,  ,,      =  224    gallons. 


Proportion  of  Increase  in  Bulk  of  Earth,  &c.,  when  excavated  and 
thrown  into  a  loose  heap  : — 

Before  Diss;in<; 


Earth  and  clay 

Sand  and  gravel 

Road  metal ... 

Chalk,  depending  on  size  of  pieces 

Rock, 


When  Dng. 

-  n 

■■  lA 

••  1^ 

..  n 

..  u 


Natural  Slopes  of  Earth  from  the  Horizontal  :- 


Compact  earth 
Vegetable  earth 
Loamy  earth 
Clay,  dry     ... 
Clay,  wet    ... 


Angle  of  Repose. 
...  50'^ 
...  34'^ 
...  40° 
...  45° 
...     15° 


Sand,  fine  dry 
Sand,  ordinary 
Gravel 
Shingle 


Angle  of  Repose. 
...      38° 
...     22° 
...     40° 
...     36° 


Stoneware  Drain-pipes 


1  ton  ^  125  of  4-in.  pipes  in  2-ft.  lengths. 

1    „    =    80  of  6-in.      „ 

1   „    ^    42  of  9-in.      ,,  ,,  ,, 


d2 
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Agricultural 

Drain 

-pipes  :- 

_ 

1,000  of  2-in. 

pipes 

wei 

?h 

17  to 

I'J 

:Avt. 

2i-in 

•    )) 

24  to 

26 

,, 

3-in. 

34  to 

36 

,, 

4-in. 

,, 

J 

45  to 

47 

6-in. 

1) 

, 

100  to  102 

PEICES. 

These  prices  include  labour,  material,  profit,  and  cost  of 
all  profiles,  rods,  &c. : — 

Excavating,  &c. 


Description. 


So 


Dig,  throw  out,  and  form  surfaces  for  con- 
crete paving,  &c.,  not  exceeding  12  in.  in 
depth per  yd.  super. 

Digging  and  throwing  out  over  areas  above 
12  in.  in  depth,  includinglevelling. .  .per  yd.  cube 

Ditto  in  trenches,  including  levelling  bot- 
tom, and  fixing  and  removing  shoring 
and  close  planking  where  required,  not 
exceeding  6  ft.  in  depth   per  yd.  cube 

Add  for  each  additional  6  ft.  in  depth,  the 
first  6  ft.  being  paid  for  under  last  item 

per  yd.  cube 

Spreading  and  levelling  in  layers  not  exceed- 
ing 12  in.  deep   per  yd.  cube 

Add  to  last  for  well  ramming ,, 

Return,  fill  in  any  depth,  including  spread- 
ing, levelling,  and  well  ramming,  but 
exclusive  of  wheeling  or  carting  (the 
cubical  contents  of  cavity  filled  in  to  be 
measured) per  yd.  cube 

Forming  puddle  walls,  filling  to  coffer  dams, 
&c.,  with  clay  well  rammed  in  9-in.  layers, 
and  well  worked per  yd.  cube 

Labour  only  to  ditto ,, 

Clay,  tem]3ered  and  laid  6  in.  deep  and 
puddled  per  yd.  super 

Covering  banks  or  slopes  with  vegetable  earth 
in  layers  not  exceeding  6  in.  deep. ..per  yd.  super. 

Turfing,  including  turf ,, 


d. 


0    3J 
0     6J 


0     8 


0     3 


0    6 


0    4 


0    9 


0  11 


0     4 


0     6 


0    5^ 

0  Hi 


1     2 


0     5 


0    6 


Eemoving. 

Wheeling  or  removing  stuff  from  excavations,  in  addition 
to  foregoing  items,  not  exceeding  20  yds.,  including 
filling  the  barrows,  &c..  and  depositing  stuff  (solid 
contents  of  ground)  per  yd.  cube 


s.   d. 


0     4 
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Removing — continued. 

S.    d. 

Add  for  wheeling  or  removing  every  additional  llO  yds., 

up  to  100  yds.  from  ptarting-point        ...         ...      per  yd.  cube     0     2 

Basketing  earth  or  rubbish  of  any  kind,  as  from  the 

inside  to  the  outside  of  a  building,  any  floor  ...         ...        ,,  0     6 

Remove  not  exceeding  1  furlong,  including  filling  the 

carts  or  waggons,  and  depositing  or  shooting...         ...       ,, 

Add  for  every  additional  furlong    ...         ...         ...         ...       ,, 

Carting  rubbish  and  finding  a  shoot,  not  exceeding  1  mile       ,, 
,,  ,,  ,,  ,,        for  every  additional  mile       ,, 

Loading  or  unloading  barges  or  boats  placed  alongside, 

the  material  being  delivered  within   10  yds.  of  the 

side  of  barge  per  ton     0     7 

Removing  by  barges  or  boats  at  a  distance  of  1  mile  or 

under  ...         ...         ...         ...       ,,  16 

Add  for  every  additional  mile,  or  part  of  a  mile,  beyond 

the  first        ,,  0     6 

Horse,  cart,  and  driver  (10  hours  at  Is.  per  hour)  ...  per  day  10    0 


0 

9 

0 

U 

3 

0 

1 

0 

Sinking  Wells  and  Boring. 


Description. 

Earth, 
Clay,  or 
Gravel. 

Solid 

Chalk. 

&c. 

Sinking   for  wells   of   any  diameter,  including   all 

timbering,    tackle,  &c.,  keeping   out  water,  and 

moving  the  stuff  to  any  distance  not  exceeding 

50  yds.,  for  any  depth  not  exceeding  20ft....peryd.  cube 

Ditto,  exceeding  20  and  not  exceeding  30  ft.  deep  ,, 

30        „              „          40 

40        „              „          50       „        „ 

S.    d. 

2  9 

3  4 

3  11 

4  6 

s.    d. 

4    0 

4  7 

5  2 
5     9 

Boring  Only. 

Boring  for  water,  &c.,  through  earth,  clay,  or  gravel 
(including    removing    the    stuff,    not    exceeding 
50  yds.),  for  any  depth  not  exceeding  20 ft. ...per ft.  run 
Ditto,  below  20  and  not  exceeding  40  ft.  deep...         ,, 
„      40         ,,             „           60       „ 
„      60         „             „           80       ,, 
„      80         „             „         100       ,,       ... 

4  in. 

6  in. 

4  6 

5  0 
5     9 

7  9 

8  6 

5     3 

5  9 

6  6 

8  9 

9  6 

Concrete  Work. 

Concrete  to  be  composed  of  clean  fresh-water  ballast,  or 
pit-gravel,  with  such  a  proportion  of  sand  as  will  till  the 
interstices  between  the  coarse  stuff,  which  must  not  be 
larger  than  l-|-in.  gauge.  The  proportions  to  be  1  part  lime 
or  cement  to  6  of  the  foregoing  aggregate,  and  the  concrete 
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to  be  deposited  steadily,  and  beaten  down  iii  layers  not 
exceeding  12-in.  thick.  The  following  prices  include  mixing, 
^yheeling,  depositing,  and  ramming. 

Concrete  for  Foundations  and  Paving. 


Description. 


Foundations  for  walls,&c., straight 
or  circular  on  plan per  yd.  cube 

Above  foundations,  underpinning, 
retaining  walls,  &c per  j'd.  cube 

Blocks  of  such  size  andrectangular 
shape  as  may  be  ordered,  and 
set  in  Portland  cement  (includ- 
iug  moulds)    per  yd.  cube 

Foundations  for  paving,  &c.,  4  in. 

thick per  yd.  sup. 

Ditto  G  in.  thick  ,, 

Ditto  9 

Ditto  12 

Floating  surfaces  of  concrete  and 
bringing  to  a  fair  face  ...per  yd.  sup. 

Add  for  work  if  executed  between 
high  and  low  water  mark,  in- 
cluding protection  against  the 
tides Ijer  yd.  cube 

Concrete  composed  of  1  part  Port- 
land cement  to  6  parts  broken 
stone,  and  2  parts  sand. .  .per  yd.  cube 


c  c 

SvJ 

.2  J 

k2 

T^   -r. 

o  c 

&i 

.=  J 

o  g 

M  3 

S 

a 

s.    d. 

s.     d. 

9     4 


10     5 


0    5 


10    0 


11     1 


s.    d. 

14  3 

15  0 


22     6 


0    9 

3    0 
16    2 


s.    d. 
1     6 

1     6 


1  6 

0  2 

0  3 

0  4^ 

0  6 


1     6 


Concrete  Floors  and  Eoofs. 

The  concrete  for  floors,  pavements,  and  roofs  to  be  in 
the  proportion  of  1  part  Portland  cement  to  4  parts 
aggregate,  which  is  to  be  some  approved  porous  material, 
such  as  hard-burnt  bricks,  &c.,  broken  to  pass  a  f-in.  gauge. 
For  fine  stuff,  smith's  ashes  may  be  used,  but  not  sand,  and 
this  must  not  exceed  one-third  of  the  whole.  Concrete  to 
be  deposited  into  position,  laid  to  current,  and  rammed. 
Concrete  under  boarded  floors,  tile-paving,  &c.,  to  be  as 
above  described,  but  in  the  proportion  of  one  part  Portland 
cement  to  five  parts  aggregate,  which,  after  being  deposited, 
is  to  be  levelled  and  beaten  down  with  wooden  beaters 
until  it  becomes  pulpy  and  the  "  fat  "  or  cement  portion  is 
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brought  to  the  sm-face,  which  is  then  to  be  floated  to  a 
fair  face. 

Concrete  for  Floors  and  Eoofs. 


Description. 


=£2  = 


Concrete  floor  as  above  described,  4  in.  thick,  laid 
complete per  yd.  sup. 

Concrete  roofs     ditto     ditto ,, 

Add  for  each  inch  in  thickness  above  4  iu....  ,, 

Add  if  surface  is  finished  with  granite  siftings, 
i  in.  thick  , per  yd.  sup. 

Add  to  floors  or  roofs  when  the  underside  is  exposed, 
and  rendered  fair  with  lime  putty  for  limewhiting 

per  yd.  sup. 

Concrete  bed  under  wooden  floors,  ground  level,  as 
described,  4  in.  thick  per  yd.  sup. 

Chases  left  in  floors  or  roofs  for  expansion  by  in- 
serting battens,  including  use  of  same,  fixing  and 
removing,  and  filling  up  cavity  with  concrete, 
and  making  good  surface  after  removing  battens 

per  ft.  run 

Forming  channels  in  concrete  floors  or  roofs,  not 
exceeding  6-in.  girt per  ft.  run 

Extra  to  forming  4-iu.  projection  to  6-in.  flat 
concrete  roof  and  throating  on  underside     per  ft.  run 


s.  d. 

3  6 

3  4 

0  6i 

0  3 


s.  d. 

0  1 

0  2 

0  Oh 


0  4^ 

3  0 

0  24     — 

0  3 

0  3 


Deainage. 

Drain   Pipes,   London  Make,   Jointed  in    Cement  (Including 
Digging). 


Description. 

4  in. 

6  in. 

9  in. 

1-2  in. 

S.   d. 

s.    d. 

s.    d. 

S.    d. 

Glazed  stoneware  socketed  drain- 

pipes,   laid    and     jointed     in 

cement,      including      digging 

trenches   in  common  ground, 

average  3  ft.  to  invert,  and  fill- 

ing in  and  ramming per  ft.  run 

0  10 

1     1 

1     6 

2     4 

Add  if  laid  in  cement  concrete,  G 

to  1,  concrete  bed  being  12  in. 

wider  than  pipes per  ft.  run 

0     5 

0    6 

0    8 

0  10 
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Glazed  Stoneware  Drain-pipes  and  Connections,  London  Make, 
ALL  Set  and  Jointed  in  Cement  (Exclusive  of  Digging). 


Description. 


Plain  socketed  pipes,  laid  and 
jointed  in  cement    per  ft.  run 

Bends,  extra  only  over  cost  of  pipes  each 

Taper  pieces  ,,       ,,         ,,         ,,         ,, 

Junctions,  single  ,,         ,,         ,,        ,, 
„  double ,,         ,,         ,,         ,, 

Traps,  siphon,  without  cleaning 
eye,  and  set  in  cement    ,, 

Traps,  siphon,  with    ditto , 

"Beancliff,"  "  Buchan's,"  or 
similar  trap  set  in  cement , 

Traps,  squared  or  round,  for 
yards,  &c.,  set  in  cement    ,, 

Salt-glazed  stoneware  straight 
channel  pipes  for  manholes, 
bedded  in  cement  in  concrete 
bottom  of  manhole per  ft.  run 

Bends  for  ditto,  flat  sweep,  and 
ditto    each 

Agricultural  or  unglazed  earthen- 
ware drain-pipes,  laid  complete 
(exclusive  of  digging),  in  12-in. 
lengths    per  yd.  run 


s.  d. 

0  6 

0  5 

0  6* 

0  61 

0  10| 

2  6 

3  2 

6  0 

3  0 


0  7 

1  8 


2  in. 


0     If 


s.  d. 
0  9 
0  6 
0  11 

0  11 

1  4i 


0 


7  6 

i  0 

0  9 

2  0 


3  in. 


0    3 


s.  d. 

1  2 

0  9i 

1  7 

1  7 

2  31 

7  2 

8  0 


6     6 


1     4 
3     8 


4  in. 


0    5 


s.  d. 

2  0 

1  3* 

2  7" 

2  7 

3  11 

11  6 

12  6 


11     0 


2    0 
5    6 


6  in. 


0    9 


Ends  of  drain-pipes  made  good  to  down  pipes,  pits,  &c.,  £    s.   d. 

including  cutting  and  cement each     0    0     9 

Kitchen  sink,  2  ft.  6  in.  by  1  ft.  8  in.  by  4  in.  deep  of 
vitrified  salt-glazed  stoneware,  with  outlet-hole,  and 
set  in  cement 

Opening  groimd  not  exceeding  3  ft.  deep,  and  breaking 
up  drain  for  connecting  branch  of  new  to  old  drain 
and  connecting  new  drain,  and  making  good  in 
cement,  fill  and  ram  ground,  and  make  good  surface 

St.  George's,  Hanover  Square,  vestry  rate  for  connect- 
ing 6-in.  drain  with  sewer,  inserting  flat-trap  and 
two  lengths  of  pipe  (the  builder  digs  and  fills  in)    ... 

Drain-pipes  and  connections   taken  up,  cleaned,  and 

stacked       per  ft.  run    0    0     1 


0    8    9 


0    7     0 


0  15    0 


Mateeials. 

(supplied  only.) 

GLAZED    STONEWABE    DRAIN-PIPES,  &C. 

Prices  are  for  best  quality  London  make  after  deducting 
trade  discount,  which  is  45  per  cent,  for  4-in.  and  6-in.  pipes, 
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40  per  cent,  for  9-in.  pipes,  and  35  per  cent,  for  12-in.  pipes. 
"  Selected  "  pipes  can  be  obtained  at  an  increase  of  10  per 
cent.,  and  "  selected  and  tested "  at  an  increase  of  25  per 
cent.,  above  the  rates  given  below.  Midland  district  prices 
5  to  10  per  cent.  less. 


Description. 


Plain    socketed    pipes,   in   2   ft. 

lengths   per  ft.  run 

Bends,  plain  socket each 

Taper   pieces,   plain   socket  

Junctions,  single  ,,         ,,       

,,        double  ,,         ,,       

Traps,  siphon,  without  cleaning 

eye  

Traps,  siphon,  with  cleaning  eye 
"BeanclifE,"      "Buchan's,"     or 

similar  trap   

Traps,  square  or  round,  for  yards, 

&c 

Iron  gratings  for  gully-traps 

Drain-mouth  traps,  with  ground 

surface  and  G.I.  flaps ,, 

Salt-glazed     stoneware    straight 

channel-pipes     for     manholes 

per  ft.  rim 
Bends  for  ditto,  fiat  sweep each 

Agricultural  or  miglazed  earthen- 
ware drain-pipes  in  12  in. 
lengths per  thousand 


s.    d. 
0    3i 

0  111 

1  l" 
1     1 
1     8 

1  11 

2  5 

5    0 

2    0 
0     8 

2     3 


0  5 

1  3 


35    0 


s.  d. 

0  5 

1  3 
1  8 

1  8 

2  6 

3  4 
3  10 

6  4 

3  0 

1  0 

2  9 


0  7 

1  9 


3  in. 


60     0 


s.  d. 
0  81 
2  li 
2  10' 
2  10 
4     2h 

6    0 

6     7 


5    0 
2-    0 


4     6 


1    0 
3    0 


110   0 


d. 

21 

l' 

9 

9 

2 


9     9 
10    5 


9    0 
4    0 

7  10 


1     6 
4     6 


210   0 


Kitchen  sink,  2  ft.  6  in.  by  1  ft.  8  in.  by  4  in.  deep,  of 

vitrified  salt-glazed  stoneware,  with  outlet-hole      ...  each 
Iron  covers  for  manholes,  Jones'  patent  double   air- 
tight, 26  in.  by  20  in.,  painted ,, 

Ditto,  ditto,  galvanised      ...         ...         ...         ...         ...     ,, 

Ashes,  smith's  forge  ...         ...         ...         ...    per  bushel 

Ballast,  burnt  clay  ...         ...         ...         per  yd.  cube 

Ballast,  Thames       ...         ...         ...         ...         ...  ,, 

Cement,  Portland,  including  use  of  bags,  P.O....    per  bushel 

Ditto,  per  bag  weighing  2  cwt.,  and  containing  2  bushels  each 

Ditto,  ditto,  200  lb.,  containing  2  centals  ,, 

Ditto,  delivered  in  London  per  ton  of  10  bags  (2  cwt. 
each)  ...         ...         ...         ...         ...         ...         ...     ,, 

Clay,  clean  yellow,  for  puddle  walls,  &c.  ...per  yd.  cube 

Earth,  dry  vegetable,  and  carting  to  spot  required       ,, 
Gravel,  clean,  best  local     ...         ...         ...         ...  ,, 

Lime,  including  use  of  bags,  unslaked,  ground  fine, 
stone,  grey  Dorking        ...         per  bushel 


d. 


0    6     6 


0 
0 
31 
6" 
6 
10 
0 


0    0    84 
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£    s.    d. 
Lime,  including  use   of  bags,  unslaked,  ground  fine, 

stone,  grey  Dorking...  per  yd.  cube  of  8  sacks  or  16  bushels    0  11     0 
Lime,  including   use  of  bags,  unslaked,  ground  fine, 

lias,  LjTiie  Regis per  busliel 

Ditto,  ditto        per  yd.  cube 

Ditto,  ditto        per  ton  of  .30  bushels 

Lime,  including  use  of  bags,  unslaked,  ground   fine, 

white  chalk  per  bushel 

Grinding  lump  lime,  labour  only per  yd.  cube 

Rubbish,  hard   dry,  or  broken   bricks,   including  de- 
livery ...         per  yd.  cube 

Stone,  broken  to  2-in.  gauge  for  concrete  ...  ,, 

Breaking    old    bricks   into   2-in.    cubes   for   concrete, 

jmcking,  &c.,  hand  labour  only per  yd.  cube 

Breaking  Kentish  rag  or  limestone,  ditto,  ditto  ,, 

,,  .,  ,,  ,,     machine  labour  only     ,, 

Sand,  pit  or  river,  clean  sharp,  unwashed         ...  ,, 

,,  ,,         ,,  ,,  washed ,, 

,,  ,,         ,,     washing,  labour  only  ...  ,, 

,,  ,,         ,,     screening  ,,  ...  ,, 

,,     sea,  washed  and  dried  ,, 

Shingle,  clean  ,, 

Water,  clean,  fresh,  including  delivery  under  one  mile 

per  ton  of  224  gal. 
,,  ,,  ,,      supplied   by  East   London  Water 

Company    ...         ...         ...         ...    per  yd.  cube  of  concrete 

Wages,  excavator's ...         . .         per  hour 

,,      labourer's     ...         ...         ...         ...         ...  ,, 

,,      bricklayer's...         ...         ...         ...         ...  ,, 


ANALYSIS. 
Materials. 

Burnt  Ballast. — The  term  "ballast"  is  derived  from  the 
use  of  similar  materials  placed  in  the  hold  of  a  ship  to  keep 
it  steady  when  there  is  no  cargo.  It  is  much  employed  in 
the  shape  of  broken  stone,  gravel,  &c.,  for  making  concrete 
and  forming  roads,  as  well  as  on  railways.  When  ready- 
made  ballast  is  not  procurable,  burnt-clay  ballast  is  used, 
wdiich  is  made  from  any  clay  suitable  for  brickmaking.  That 
for  concrete  is  produced  by  making  a  fire  of  "slack,"  or  small 
coal,  cinders,  breeze,  ashes,  &c.,  and  covering  this  in  with 
lumps  of  clay  or  brick  earth ;  more  fuel  is  scattered  over 
this,  then  more  clay,  and  so  on  in  alternate  layers.  It  may 
be  cooking,  so  to  speak,  for  weeks.  In  this  way  as  much 
ballast  can  be  made  as  will  be  wanted.  It  is  most  important 
that  the  clay  should  be  thoroughly  burnt ;  otherwise  it  will 
return  to  its  natural  condition.  Bvirnt  ballast  by  itself,  how- 
ever, is  not  to  be  recommended  as  an  aggregate  for  concrete 


0 

0 
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0 

12 

G 

1 

5 

0 

0 

0 

7.1 

0 

1 

0 

0 

3 

G 

0 

4 

G 

0 

1 

3 

0 

2 

6 

0 

1 

0 

0 

6 

0 

0 

8 

0 

0 

1 

6 

0 

0 

G 

0 
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0 

3 
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0 
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where  strength  and  durabihty  are  required,  as  it  is  too  weak 
in  tension  and  compression.  If  used  with  a  harder  aggregate, 
such  as  broken  bricks,  stone,  or  gravel,  it  is  all  right.  The 
clinker  i-efuse  from  the  "  Newington  "  dust  destructors  at 
INIeopham  is  much  more  suitable,  and  its  greater  cost  would 
be  more  than  repaid  with  the  better  results  obtained. 

It  takes  about  2  cwt.  of  fuel  to  burn  1  cubic  yard  of  clay, 
and  calculating  small  coal  at  16s.  per  ton,  the  cost  of 
production  would  be:— 

s.  d. 

1  cubic  yard  of  clay  in  the  field  ...         ...         ...         ...         ...     1     G 

Excavating  ditto  and  spreading  ...         ...         ...         ...         ...     0  11 

Labour  in  burning         ...         ...         ...         ...         ...         ...         ...     0     G 

2  cwt.  coal  at  IGs.  per  ton         ...         ...         ...         ...         ...         ...     1     7 

Total  cost  per  yard  cube       ...         ...         ...         ...         ...     4     G 


A  chaldron  of  breeze  at  9s.  burns  from  9  to  12  cubic 
yards  of  clay.  Proper  clay  can  sometimes  be  obtained 
from  the  building  site,  in  which  case  its  price  would  be 
eliminated. 

Thames  Ballast. — This  is  a  natural  mixture  of  gravel  or 
shingle  with  sand,  in  the  proportion  of  two  of  the  former  to  one 
of  sand  ;  that  from  above  the  bridges  is  the  cleanest.  There- 
fore no  sand  need  be  added  when  this  is  used  for  concrete. 
Thames  ballast  in  the  City  costs  4s.  GcZ.  per  yard  cube. 

Portland  Cement. — This  is  an  artificial  combination  of 
chalk,  and  a  comparatively  small  percentage  of  clay,  and  is 
so  called  from  a  supposed  resemblance  in  its  colour  to 
Portland  stone.  The  heaviest  qualities  set  the  slowest,  but 
are  the  best,  as  they  ultimately  attain  the  greatest  amount 
of  strength.  The  usual  weight  specified  is  112  lb.  or  1  cwt. 
per  striked  bushel,  and  each  sack  or  bag  contains  2  bushels, 
weighing  2  cwt.,  which  gives  10  sacks  to  the  ton.  By  London 
custom  the  bags  contain  2  centals,  or  trade  bushels,  of  100  lb. 
each,  giving  200  lb.  of  cement  per  sack,  which  costs  3s.  ScZ. 
Bags  should  not  be  included  in  the  weight.  Those  of  No.  1 
canvas  cost  18s.  per  dozen,  and  those  of  jute  7s.  per  dozen, 
refunded  to  builder  if  he  returns  the  bags  to  cement  merchant 
and  pays  carriage.  A  manufacturer  makes  a  trade  allowance 
to  a  bviilder  of  11  bags  to  the  ton,  although  only  10  bags 
actually  weigh  a  ton.  Now  1  bag  =  2  cwt.  =  2  bushels, 
and  1  bushel  =  1^  ft.  cube.  Therefore  1  bag  =  2^  ft.  cube, 
and  11  bags  x  2^  ft.  cube  =  27i  ft.  cube.  Thus"  1  ton  of 
cement  =  1  yard  cube. 
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The  cost  is  about  35s.  per  ton,  including  use  of  bags, 
delivered  in  London ;  and  an  average  price  for  lesser 
quantities  for  the  purposes  of  calculation  would  be  4s.  per 
bag,  or  Is.  lOd.,  P.O.,  per  bushel.  If  dehvered  by  van  within 
a  radius  of  three  miles,  or  to  any  railway  station  in  London, 
cement  costs  Id.  per  bushel  extra.  A  convenient  rate  given 
for  country  districts  is  2s.  6d.  per  bushel. 

Cement  is  exported  in  fir  casks,  lined  with  stout  brown 
paper  to  prevent  leakage,  and  bound  with  iron  and  wooden 
hoops,  each  generally  containing  4  centals  or  400  lb.  (net). 
Price  5s.  6d.  per  cask,  including  Is.  6d.  for  cost  of  cask  itself. 
Six  casks  =  1  ton. 

Lime. — The  "  stone  "  or  grey-chalk  lime  commonly  used 
in  London  is  obtained  from  the  lower  chalk  beds  in  the 
South  of  England  at  Dorking,  Lewes,  Petersfield,  Hailing, 
Merstham,  &c.,  and  is  feebly  hydrauhc.  It  weighs  about 
70  lb.  per  bushel.  A  cubic  yard  costs  lis,,  and  with  8  sacks 
(of  2  bushels  each),  or  16  bushels,  to  the  yard,  the  charge 
would  be  SJf/.  per  bushel.  The  ordinary  ground  Dorking  or 
grey  lime  is  now  seldom  kept  in  stock  by  London  merchants, 
as  the  gi'ound  lias  is  much  stronger,  and  cheaper  also  than 
formerly,  and  is  brought  up  from  the  country  in  large 
quantities. 

"When  lime  is  purchased  in  sacks,  it  may  be  bought  in  the 
form  of  ground  lime  instead  of  lump  at  a  small  increased 
price,  with,  of  course,  a  further  extra  charge  for  the  use  of 
the  sacks. 

Lias  lime,  called  "blue  lias"  from  the  colour  of  the  raw 
stone,  comes  mainly  from  the  Midland  and  South- Western 
counties,  chiefly  from  such  places  as  Eugby,  in  Warwickshire ; 
Lyme  Regis,  in  Dorset ;  and  Aberthaw,  near  Cardiff.  It  is 
much  more  hj-draulic  than  the  stone  lime.  Ground  lias  lime 
costs  25s.  per  ton  in  the  Metropolis,  and  as  2  yards  equal 
1  ton,  the  price  per  yard  cube  is  12s.  6d.  As  there  is  an 
average  of  30  bushels  to  the  ton,  the  price  per  bushel  works 
out  to  lOd.,  including  use  of  bags.  There  are  3  bushels 
of  ground  blue  lias  lime  to  the  bag,  or  10  bags  make  1 
ton.  If  dehvered  by  van  within  a  radius  of  three  miles, 
or  to  any  railway  station  in  London,  lime  costs  Is.  per  yard 
cube  extra. 

Brick  Riihhish. — This  is  termed  "rubbish"  because  the 
broken  bricks,  &c.,  of  which  it  is  composed  are  generally 
obtained  from  old  buildings  pulled  down ;  if  not,  the  most 
inferior  bricks  brought  on  to  the  site  must  be  utilised. 
Such   hard    dry   material   is   not   only   used    for    concrete 
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aggregate,  but  as  a  filling  beneath  concrete  pavements.  A 
labourer  can  break  to  2 -in.  or  3 -in.  cube  4  cubic  yards  per 
day,  or  1  yard  in  2i  hours,  and  putting  down  2s.  for  bricks, 
we  have — 

s.  d. 
Bricks  for  1  cubic  yard  of  rubbish,  say         ...         ...         ...         ...     2    0 

Breaking  ditto,  2i  hours  labourer  at  6f7 1     3 

3     3 
Add  profit  0    3 

Total  cost  per  yard  cube       3    6 


Broken  Stone. — The  smaller  the  stone  is  broken  the  heavier 
a  cubic  yard  of  it  will  weigh,  as  the  percentage  of  vacant  space 
between  each  stone  will  be  less.  Stone,  broken  to  2-in.  gauge 
for  ordinary  metalling  or  concrete,  would  only  be  a  little  more 
than  half  the  weight  of  the  solid  rock.     For  example,  Kentish 

4,482  lb. 
ragstone  weighs  166  lb.  per  foot  cube  x  27  =  o  040  lu    =  2 

tons  per  yard  cube  in  the  solid.  This  is  equivalent  to  55  per 
cent.,  or,  say,  1  ton  roundly,  per  yard  cube  for  the  broken 
stone. 

A  labourer  would  break  2  cubic  yards  (measured  after 
breaking)  into  2-in.  gauge  in  a  day,  equal  to  2.s,  6d.  per  yard. 
Hard  rocks  can  only  be  broken  at  the  rate  of  1  yard,  and 
granite  at  half  a  yard  per  day.  Hand-broken  stone  is  sharper 
in  fracture,  as  it  is  done  by  a  blow,  and  not  by  gradual 
pressui'e,  whereas  machine-broken  stone  is  often  flaky  or 
with  rounded  edges,  and,  therefore,  not  so  suitable  for 
concrete. 

Stone  can  be  broken  much  more  expeditiously  and  cheaply 
by  machine  than  by  hand,  provided  that  the  machine  be  at 
the  quarry,  so  as  to  save  the  expense  of  much  handling,  and 
that  the  stone  be  too  tough  to  be  broken  economically  by 
hand.  The  wear  and  tear  of  a  stone-breaking  machine  is 
very  considerable,  and  it  has  been  known  to  reach  as  high 
as  62^  per  cent,  of  the  first  cost  of  the  machine  in  one  year. 
If  one  of  Baxter's  knapping-motion  stone-breakers,  with  a 
16  in.  by  9  in.  jaw  and  6  H.-P.  engine,  be  used,  the  quantity 
issuing  per  day  of  10  hours  is  from  60  to  90  tons,  and  the 
metal  falls  from  a  screen  in  various  sizes  into  divisions 
below.  As  much  as  18  tons  have  been  broken  in  an  hour ; 
but  taking  60  tons  as  an  ordinary  day's  work,  the  cost  of 
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breaking,   including  the    expenses   of    steam-engine,   is   as 
follows : — 

£,  s.  d.    £  s.  d. 
Labour  (4  men  getting  stone  to,  and  5  taking  it  from 

machine) — 9  men  at  3s.  6d.  per  day  1  11  6 

Engine  man  at  5s.  per  day       ...         ...         ...         ...     0    5  0 

Feeders,  1  man  at  4s 0    4  0 

„        1  boy  at  2s.  Gd.  0    2  6 

Coals,  5  cwt.  at  8s.  per  ton       

Oil  and  tallow     ... 

Allow  for  depreciation  and  repairs  (working  6  months) 

Cost  of  60  tons  ...         ...         

Cost  of  1  ton 

The  sum  is  therefore  lOd.  per  ton  ;  but  allowing  for  time 
lost  in  moving  from  one  place  to  another,  the  actual  cost  is 
Is.  per  ton,  or  per  yard  cube,  of  broken  stone  (as  already 
explained),  as  compared  to  2s.  6rf.  for  the  same  amount 
broken  by  hand. 

Sand. — The  sand  used  in  London  comes  from  the  Thames, 
or  from  pits  at  Fulham,  or  the  Drayton  district,  and  costs 
6s.  per  yard  cube  in  the  City.  Washed  sand  costs  8s.,  the 
labour  in  washing  being  represented  by  Is.  6cZ.,  and  the 
remaining  6fZ.  for  waste  of  material.  When  screening  is 
necessary  the  extra  price  would  be  6f/.,  1  cubic  yard  being 
screened  by  a  labourer  in  an  hour  at  this  wage. 

Excavating,  &c.  :    L.\bour  of  Earthwork. 
The  operations  comprised  in  earthwork  usually  are  : — 

1.  Getting,  or  excavating. 

2.  Filling  into  barrows,  carts,  or  waggons. 

3.  Removing— i.e.,  wheeling  in  barrows,  or  leading  in  waggons. 

4.  Tipping,  or  teaming — i.e.,  finally  depositing. 

5.  Spreading,  after  depositing. 

Ground  to  be  excavated  may  in  general  terms  be  classed 
as  follows : — 

1.  Loose  earth,  made  ground,  sand,  or  mud,  that  can  be 
lifted  with  a  shovel  without  digging. 

2.  Common  ground,  where  nothing  more  is  necessary 
beyond  cutting  with  a  spade,  an  operation  called  "  cutting." 

3.  Stiff  earth,  clay,  gravelly  soil,  or  loose  chalk,  that 
require  getting  by  means  of  a  pickaxe,  an  operation  called 
"  hacking." 
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4.  Eock  and  other  hard  ground,  which  requires  to  be 
blasted. 

Most  earths  require  cutting  and  hacking,  and  some  need 
all  the  above  operations.  One  excavator  to  5  ft.  or  6  ft. 
breadth  of  face  of  a  cutting  is  as  near  as  they  should  be. 

Excavator's  wages  have  been  taken  at  Id.  per  hour,  but 
digging  is  usually  done  by  common  labourers  at  6fZ.  per  hour, 
or  even  less,  in  which  case  a  saving  would  be  effected  in  the 
following  prices.  For  large  excavations  where  much  plant 
is  required,  the  digging  is  frequently  sub-let,  and  a  cheap 
way  is  by  letting  it  by  piecework  to  a  gang  of  labourers. 

In  connection  with  excavation  it  is  interesting  to  learn 
that  the  word  "navvy"  is  a  corruption  of  "navigator." 
They  were  called  navigators  because  before  the  time  of 
railways  they  were  employed  in  the  construction  of  navigable 
canals. 

Typical  specimens  only  of  analyses  have  been  shown  in  this 
book;  other  items  and  rates  can  be  deduced  in  a  similar 
manner  from  the  information  herein  given,  with  the  assist- 
ance of  the  tables  of  labour  constants  found  in  Hurst's 
"  Architectural  Sui'veyor's  Handbook."  The  profit  in  this 
and  other  trades  has  been  added  separately  to  each  individual 
item  for  the  sake  of  clearness,  though  it  does  not  follow  that 
the  same  percentage  would  be  maintained  throughout. 

Dig,  tliroio  out,  and  form  Surfaces  for  Concrete  Paving, 
dc,  not  exceeding  12  in.  in  Depth. — An  excavator  ought  to 
be  able  to  dig  out  20  yards  super,  of  common  soil,  not 
exceeding  12  in.  thick,  in  a  day  of  10  hours.  Wages  Id. 
per  houi'.  Therefore  he  can  execute  1  yard  sup.  in  l-20th 
of  that  time. 


Wages  Id.  per  hour  x   10  hours  =  70cZ.,  or  5s.  lOcZ.  per  day. 


cl. 


SOyardssuper.areduginoneclay,  .• " ^=:  per  yard  super.     0    3^ 

Add  profit  0    OJ 


Total  cost  per  yard  super.  ...         ...         ...         ...         ...     0     4 


Or  this  might  be  put  :  20  yards  super,  are  dug  in  a  day  of 
10  hours,  or  1  yard  super,  per  half-hour  ;  therefore — 

s.  d. 
1  yard  super,  per  half-hour  at  7f/.  per  hour  =       ...         ...         ...     0     3i 

Add  profit  0    0| 


Total  cost,  as  before...         ...         ...         ...         ...         ...     0     4 

Digging  and  throicing  out  over  Areas  above  12  in.  in  Depth, 
incliuling  levelling  Surface  or  forming  Falls. — A  man  would 
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dig  and  throw  out  on  an  average  9  yards  cube  per  day  in 

common  ground  ;  therefore — 

s.    d. 

Wages  Id.  per  hour  X  10  hours  =:  5s.  lOfZ.  per  day  ;  9  yards  cube 

J        ■     ,    -1          .5s.  lOd.  n     r-<? 

are  dug  m  1  day,  . ^ =      0     7| 

Add  for  levelling,  falls,  &:c 0    0^ 


0    8i 
Add  10  per  cent,  profit  ...         0    OJ 


Total  cost  per  yard  cube 0    9 

In  made  ground  or  light  soil  a  man  would  dig  13  or  14 
yards,  in  clay  or  gravel  6  or  7  yards  a  day,  and  in  chalk  5 
yards,  these  being  averages.  It  was  found  by  experiment  in 
1856,  at  Plumstead  Eitle  Eange,  near  Woolwich,  that  a 
navvy  could  excavate  8  cubic  yards  of  clay  per  day  of  10 
hours ;  but  the  capabilities  of  workmen  vary,  and  so  does 
the  nature  of  clay.  In  hard  ground,  where  picking  is  required, 
from  3  to  5  cubic  yards  would  be  excavated.  Such  data 
being  known,  the  prices  for  various  soils  can  be  analysed  and 
worked  out  in  the  same  way  as  the  foregoing. 

A  10-ton  locomotive  steam-crane  excavator,  with  a  1^  yard 
cube  digging  bucket,  will  excavate  and  deliver  into  waggons 
from  800  to  1,000  cubic  yards  per  day  of  10  working  hours, 
according  to  the  nature  of  the  ground. 

Digging  and  thwicing  out  in  Trenches,  including  levelling 
Bottom,  and  fixing  and  remoimig  Shoring  and  close  Planking 
where  required,  not  exceeding  6  ft.  in  Depth. — Work  in 
trenches  costs  20  to  30  per  cent,  more  than  digging  over 
areas,  where  the  labour  is  not  cramped.  The  soil  is  merely 
deposited  at  a  safe  distance  (of,  say,  2  ft.)  from  the  edge  of 
the  trench,  from  whence  it  is  wheeled  or  carted  away.  Take 
common  ground :  A  man  would  here  be  able  to  manage  only 
8  yards  cube  in  one  day,  as  there  is  a  limited  space  to  work  in, 
and  the  soil  has  to  be  pitched  out  one  "throw."  A  throw 
is  taken  to  be  6  ft.,  but  sometimes  5  ft.  high;  therefore — 

s.  d. 
8   yards   cube  per   day,  wages   at   5s.    lOd.  per   day  as  before, 

and^£i-^-=         ." 0    82 

8 
Add  for  levelling,  fixing  planking,  &c 0    1^ 


0  10 

Add  10  per  cent,  profit  0    1 


Total  cost  per  yard  cube     ...         ...         ...     0  11 
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For  made  ground  allow  12  yards  per  day,  and  5  or  6  yards 
per  day  for  clay  or  gravel. 

Add  for  each  additional  6  ft.  in  Depth,  the  first  6  ft.  being 
paid  for  under  last  Item. — A  man  will  throw  out  22  yards 
cube  of  common  soil  in  one  day.  This  is  equivalent  to  half 
an  hour  for  labourer  or  navvy  per  cubic  yard  for  each  extra 
throw.     As  before —  g    ^j 

5s.  lOd.  wages  per  day 0    3 

22  yards  cube  per  day 

Add  for  staging  or  planking,  if  necessary    ... 

Add  profit 

Total  cost  per  yard  cube     ... 

For  made  ground  allow  30  yards  per  day,  and  for  clay  or 
gi'avel  17  yards. 

Beturn,  fill  in  to  any  Depth,  including  Spreading,  Levelling, 
and  uell  Ramming ;  but  exclusive  of  Wheeling,  or  Carting. — 
This  is  for  filling  in  and  ramming  against  sides  of  walls 
as  they  are  being  erected  a  portion  of  the  earth  already 
excavated,  which  has  been  placed  alongside  the  trenches  in 
spoil  heaps.  The  cubical  contents  of  cavity  filled  in  is 
measured.  The  work  is  purely  labourer's,  and  a  man  will 
fill  in  22  yards  cube  per  day,  a  rammer  attending  on  each 
filler.  Wages  of  each,  6d.  per  hour,  or  5s.  a  day ;  and 
5s.  X  2  =  10s. 

s     d 
„,       J.       10s.  wages  per  day  „      ", 

Therefore  -^r^ ? — - — = — -  =       0    5h 

22  yards  per  day 

Add  profit  0    Oh 

Total  cost  per  yard  cube     ...         ...         ...         ...         •••     0    6 

Forming  Puddle-icalls,  filling  to  Coffer-dams,  dc,  ivith  Clay 
tcell  rammed  in  9-in.  layers  and  well  worked. — This  is  for 
thick  masses,  the  clay  being  worked  about  in  layers,  with 
sufficient  water  to  make  it  pasty,  and  well  cut,  cross-cut, 
and  kneaded.  This  is  also  labourer's  work,  and  a  man  should 
temper  4  cubic  yards  a  day,  or  1  cubic  yard  in  2^  hours. 
Clay  in  London  costs  5s.  6*:/.  per  yard  cube,  but  much  less  in  the 
country.     The  analysis  would  be  as  follows  : —  5_  ^^ 

Clay  delivered  in  London       ...         ....       ...         ...  ...         •••  5  G 

Water  for  working  it  up,  say...         ...         ...         ...  •■•         ••■  0  1 

Labour,  2i  hours  at  6fZ.           ...         ...         ...         ...  •••         •••  1  3 

6  10 

Add  10  per  cent,  profit            •■•         •••  Q  8 

Total  cost  per  yard  cube     "  ^ 

H.E.  a 
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Eemoving. 

Wheeling  or  removing  Stuff  from  Excavations,  in  Addition 
to  the  foregoing  Items,  not  exceeding  20  yards,  including 
filling  the  Barroivs,  £c.,  and  depositing  Stuff. — This  is  for  solid 
contents,  measured  before  the  ground  is  broken  up,  and 
called  "  hole  measured,"  the  amount  of  which  is  obtained  in 
the  Quantities  by  deducting  the  filling  and  ramming  from  the 
digging  and  throwing  out.  Owing  to  the  interstices,  the 
increase  in  bulk  of  earth  and  clay  when  dug  is  one-fourth, 
which  must  be  remembered  w^hen  taking  aw^ay  the  spoil. 
Sometimes  the  stuff  is  specified  to  be  removed  "off  the  site," 
in  which  case  the  total  distance  should  be  stated. 

A  barrow  run  is  considered  to  be  20  yards,  but  is  sometimes 
assumed  to  be  one  chain,  or  22  yards.  In  War  Department 
Schedules  wheeling  is  paid  for  by  the  first  run  not  exceeding 
50  yards  horizontal  and  3  ft.  rise  ;  additional  runs  are  25  yards 
long.  Each  foot  of  rise  is  usually  taken  to  be  equal  to  6  ft. 
on  the  level — some  give  9  ft.  A  large  navvy's  barrow  holds 
one-tenth  of  a  cubic  yard,  and  is  run  on  11  in.  by  3  in.  planks 
to  avoid  friction  and  to  give  speed.  As  gradients  in  transport 
w^ays  increase  cost,  the  steepest  inclination  for  barrows  should 
not  exceed  1  in  12,  but  the  practical  limits  are  1  in  30. 
Wheeling  is  more  economical  than  carting  for  distances 
under  100  yards. 

A  laboui'er  can  w^heel  and  tip  in  a  day  35  cubic  yards  of 
earth,  one  run  distant  and  return  ;  to  save  time,  he  will  use 
two  barrows,  the  one  which  he  wheels,  and  the  other  to  be 
left  behind  for  filling  during  his  absence.  Thus,  one  filler 
can  attend  on  one  wheeler.  In  a  long  road,  a  platform  or 
passing  place  is  formed  at  the  end  of  each  respective  run, 
and  it  is  to  each  of  these  stages  that  the  navvy  wheels  his 
loaded  barrow,  and  returns  to  the  preceding  one  wdth  an 
empty  barrow,  where  he  should  find  another  loaded  one 
awaiting  him.  Eankine  says  :  "  The  proportion  of  wheelers 
to  shovellers  may  be  estimated  approximately  by  the  fact 
that  a  shoveller  takes  about  as  long  to  fill  an  ordinary  barrow 
with  earth  as  a  w^heeler  takes  to  wheel  a  full  barrow  about 
100  ft,  on  a  horizontal  plank,  and  return  with  an  empty 
barrow."  s.  d. 

•rxT,      V  ,      ,  5s.  wages  per  day  (at  6fZ.  per  hour)  -  ,„ 

Wneeling  per  yard  cube  = -^ — K- ^4 f '-  =0  13 

35  cubic  yards  per  day 

Filling  per  yard  cube  =  ditto  =    0  If 

0     3i 
0    0^ 


Add  profit,  say 

Total  cost  per  yard  cube 


0     4 
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s. 

d. 

0 

IS 

0 

Oi 

Add  for  Wheeling,  or  Removing  every  additioiuil  20  yards  up 
to  100  yards  from  Starting-point. — This  is  simply  for  the  extra 
wheeling,  the  filling  being  paid  for  under  last  item. 

Wheeling  as  before 
Add  profit 

Total  cost  per  yard  cube     ...         ...         ...         ...         ...     0     2 

A  common  price  in  large  excavations  for  each  additional 
barrow  run  is  Id.,  or  half  the  above. 

Basketing  Earth  or  Rubbish  of  any  kind,  as  from  the 
Interior  to  the  Outside  of  a  Building,  any  Floor. — Eemov- 
ing  earth  or  rubbish  in  baskets  is  only  resorted  to  where 
a  barrow  cannot  be  managed,  as  in  canying  stuff  up 
or  down  steps.  A  basket  holds  a  bushel,  or  ^ry  of  a  cubic 
yard.  It  therefore  contains  half  as  much  as  a  barrow,  and 
the  labour  of  carriage  would  thus  be  twice  as  great,  involving 
as  it  does  double  the  number  of  journeys.  The  cost  of  filling 
would    be  practically  the  same  as  for  wheelbarrows,  with 

perhaps  a  slight  increase  of  labour. 

s.  d. 

Conveyance  of  baskets,  twice  cost  of  wheeling  barrows  at  IJcZ....     0  3^ 

Filling  ditto,  same  as  filling  barrows,  but  with  slight  increase...     0  2" 

0    51 
Add  profit  0    0| 


Total  cost  per  yard  cube 0    6 


Removing  not  exceeding  1  furlong,  including  filling  the  Carts 
or  Waggons,  and  Depositing  or  Shooting. — This  is  for  carting 
from  the  100  yards,  under  which  wheeling  by  barrows  is 
more  economical,  horse  lal)0ur  being  a  very  expensive  item. 
For  a  horse  and  cart  the  practical  economical  gradient  in  the 
transport  way  is  1  in  40.  A  man  will  fill  into  a  cart  the 
same  amount  of  earth  as  he  will  pitch  out  of  a  trench  at  one 
throw — viz.,  22  yards  cube  in  one  day.  The  rate  for  cartage, 
horse,  cart  and  driver  (10  hours  at  l.s.  per  hour)  is  lO.s.  per 
day ;  and  22  cubic  yards  can  be  removed  1  furlong,  deposited, 
and  returned  in  that  time,  including  detention.  The  driver 
should  also  help  to  fill  the  cart.  , 

Filling  carts  =  ^iil^^°^I5^^g-^iF_r-<l_ay  = 0    2f 

22  yards  cube  per  day 

Carting,  depositing,  and  returning  =      10^- cartage  per  day    ^q    g^ 

22  yards  cube  per  day 

0     8J 
Add  profit  0    OJ 

Total  cost  per  yard  cube     ...         ...         0    9 
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Add  for  every  additional  Furlong. — A  furlong,  220  yards  or 
one-eighth  of  a  mile,  is  taken  as  the  standard  run  for  carting. 
This  item  is  merely  carting  for  the  extra  distance,  the  filling, 
depositing,  and  delays  being  accounted  for  under  last  head. 
The  transport  would  now  be  about  four  times  as  quick — that 
is,  the  value  would  be  one-fourth  of  that  for  cartage  at  5^7., 
or,  say,  l^d.  per  yard  cube  or  load,  including  profit.  "When 
the  distance  is  over  half  a  mile,  it  will  be  more  economical  to 
use  waggons  on  rails.  A  horse,  cart,  and  driver  can  go  one 
mile  and  retm-n  one  mile,  occupying  1-|-  hours,  to  obtain  a 
load  of  gravel.  Contractors  allow  16  to  20  miles  a  day 
travelling  for  then*  horses,  but  tnis  includes  time  lost  in 
loading". 

Carting  Bubhish  and  finding  a  Shoot,  not  exceeding  one 
Mile. — In  London  rubbish  is  carted  away  and  a  shoot  found 
for  3.S.  per  load,  reduced  to  2.s.  6f7.  in  the  suburbs.  Every 
additional  mile  is  reckoned  at  Is.  Leaning,  in  his  "  Notes 
on  Building  Prices,"  states  :  "  Cartage  in  a  city  like  London 
will  cost  more  than  in  its  suburbs  or  the  country,  because  of 
the  congested  traffic ;  it  should  also  be  remembered  that  in 
a  hilly  neighbourhood  the  cartage  of  fewer  loads  in  a  day, 
and  consequent  greater  cost,  must  be  allowed  for.  A  rough 
engineering  axiom  is  '  one  shilling  a  load  a  mile.'  Assuming 
that  a  horse,  cart,  and  man  can  in  a  day  cart  ten  loads  each 
a  mile  at  Is.  per  load,  we  thus  have  a  result  of  10s.  per  day. 
A  common  valuation  of  a  load  on  a  return  journey  from  an 
original  delivery  is  one-half  the  price  of  the  latter.  .  .  . 
An  approximation  to  the  usual  charge  of  stone  merchants 
for  cartage  is  5s.  per  load  of  1-^  tons  within  four  miles. 
Cartage  of  deals  from  the  Surrey  Commercial  Docks  to 
St.  Paul's  or  equal  distances,  8s.  per  standard ;  ditto 
timber,  3s," 

CON'CEETE    WOBK. 

In  estimating  the  quantity  of  materials  required  for 
concrete,  it  must  be  borne  in  mind  that  the  size  of  the 
pieces  of  which  the  aggregate  is  composed,  influences  the 
content  of  the  spaces  or  interstices  between  them,  and 
therefore  the  amount  of  the  lime,  cement,  and  sand,  in  the 
matrix  to  fill  these  up.  The  larger  the  stones  the  greater 
will  be  the  voids  between,  and  the  more  decrease  of  bulk 
will  there  be  in  the  whole  of  the  materials  after  mixing. 
This  diminution  may  be  as  much  as  one-third,  but  with 
ordinary  materials  one-fifth  may  be  taken  as  an  average  ;  a 
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I'lu-ther  slight  compression  of  one-tenth  takes  place  in  laying 
and  ramming.  Such  lessening  of  bulk  must  be  taken  into 
consideration  in  calculating  the  extra  amount  of  materials 
required,  and  is  best  ascertained  by  actual  trial ;  by  filling  a 
water-tight  box  with  materials  well  wetted  to  avoid  further 
absorption,  and  measuring  the  quantity  of  water  it  is 
necessary  to  pour  in  to  fill  up  all  the  interstices.  The 
cavities  can  be  reduced  by  breaking  the  stones  to  as  many 
different  sizes  as  possible,  which  is  very  important  if  good 
concrete  is  to  be  produced,  as  the  cement  is  intended  to 
unite  all  the  various  portions,  large  and  small,  of  the 
aggi'egate,  and  not  to  make  a  mortar  simply  to  fill  up 
the  voids.  Concrete  should,  in  fact,  contain  as  much 
broken  material  and  as  little  mortar  as  possible,  and  stone- 
crushing  machines  produce  more  irregular  fragments,  of 
various  sizes,  than  stones  broken  by  hand,  though  the 
latter  are  sharper. 

The  following  shows  the  amount  of  voids  in  stone  broken 
to  different  sizes,  and  in  other  materials  : — ■ 


Stone  broken  to  2i-iu.  gauge  has  10  ft.  cube  of  voids  per 

yard  cube,  or  ...  "      37  per  cent. 

Stone  broken  to  2-in.  gauge  has  lOo  ft.  cube  of  voids  per 

yard  cube,  or  ...         ...         ...         ...         ...         40        ,, 

Stone  broken  to  IJ-in.  gauge  has  11  j  ft.  cube  of  voids  per 

yard  cube,  or  ...         ...         ...         ...         ...         ...         ...    42        ,, 

Clean   shingle  or  burnt  clay  has  9  ft.   cube  of  voids  per 

yard  cube,  or  ...         ...         ...         ...         ...         ...         ...'33        ,, 

Clean  sand  has  6  ft.  cube  of  voids  per  yard  cube,  or         ...    22        ,, 
Thames  ballast  (which  contains  sand)  has  4i  ft.  cube  of 

voids  per  yard  cube,  or         ...         ...         ...         ...         ...    16        „ 

Further,  the  shrinkage  in  bulk  of  the  lime  and  sand,  or 
cement  and  sand,  as  a  result  of  mixing  with  water  when 
made  into  the  mortar  or  matrix,  must  also  be  considered. 
This  diminution  for  lime  and  sand  is  usually  one-fourth  (25 
per  cent.),  and  for  cement  and  sand  one-sixth  (17  per  cent.). 
The  reduction  varies  according  to  the  proportion  and  nature 
of  the  ingredients,  and  a  useful  table,  giving  a  great  deal 
of  such  information  in  relation  to  various  mortars,  will 
be  found  in  "  Notes  on  Building  Construction,"  Vol.  III., 
which  also  contains  other  valuable  information  on  aggre- 
gates and  concrete  generally.  The  writer  has  proved  this 
reduction  in  concrete  in  the  following  manner  : — A  bottom- 
less box  measure,  5  ft.  6  in.,  by  3  ft.  4  in.  by  1  ft.  6  in.  = 
1  yard  cube,  was   first  filled  with  aggregate  for  concrete 
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— Portland  cement  and  gi-avel  with  sand,  mixed  dry. 
This,  after  being  taken  out  of  the  box,  was  twice  turned 
over  and  wetted,  filled  back  again,  and  well  rammed, 
and  w^as  then  found  to  have  sunk  3^  in.,  or  about  one- 
fifth.  Therefore,  w^hen  this  concrete  was  wetted  and 
rammed,  it  was  reduced  one-fifth  in  bulk,  or  20  per  cent. 
Thus  12  measures  of  this  sized  box  made  10  yards  cube  of 
concrete. 

Materials  for  Concrete. — These  are  ballast,  broken  stone, 
gravel,  shingle,  &c.,  for  the  aggregate;  and  lime,  cement, 
and  sand  for  the  matrix. 

Water  for  Concrete. — From  10  gal.  to  50  gal.  of  water 
are  required  in  making  one  cubic  yard  of  concrete,  the 
quantity  in  each  case  depending  upon  the  materials  used 
and  their  proportions.  The  average  quantity  may  be  taken 
as  25  gal.  The  cost  can  be  put  down  at  Id.  per  yard  cube, 
which  is  the  rate  allowed  by  the  East  London  Water 
Company ;  in  the  country  it  may  be  nil. 

Labour  for  Concrete. — A  labourer  can  mix,  including 
measuring  the  materials  and  turning  over  twice  dry  and 
watering,  8  yards  cube  of  concrete  per  day,  or  say  one 
yard  in  1^  hours,  mixing  only.  And  he  can  mix,  wheel, 
deposit,  and  ram  half  that  amount,  or  4  yards  cube  per 
day,  equivalent  to  1  yard  in  2^  hours.  Some  clerks  of 
works  assert  that  only  2  yards  cube  can  be  done  per  day, 
which  includes,  in  addition  to  the  foregoing,  labourers 
getting  water,  ganger  for  supervision,  &c.,  and  laying  com- 
plete. But  this  seems  a  low  estimate,  and  much  depends 
upon  the  driving  power  of  the  foreman. 

Some  examples  of  analysis  of  concrete  will  now  be 
given  : — 

Example  1. —  Concrete  composed  of  1  part  Stone  Lime  to 
&  parts  Thames  Ballast. — This  ballast  contains  the  necessary 
sand,  of  which  there  is  one-third,  the  rest  being  gravel. 
In  practice  1\  cubic  yards  of  ballast  are  allowed  for  each 
cubic  yard  of  concrete,  including  waste,  which  will  cover  the 
diminution  of  the  sand  in  the  ballast,  a  reduction  that  has 
already  been  given  at  one-fourth.  A  similar  allowance 
must  also  be  made  for  the  diminution  of  bulk  in  the  lime, 
plus  one-sixth  (or  16  per  cent.,  as  stated  in  the  previous 
table)  for  the  voids  in  the  ballast,  or  say  for  adjustment  by 
adding  half  a  bushel  of  lime  to  the  3i  bushels  already  appor- 
tioned, making  4  bushels  in  all.  In  this  and  other  cases, 
the  proportions  of  lime  or  cement  and  sand  should  be  taken 
with  reference  to  the  bulk  of  the  ballast  or  shingle  before 
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mixing,  and  not  to  that  of  the  whole  of  the  materials  when 
added  together. 

1^  yards  cube  (33  ft.  cube)  of  Thames  ballast  at  4s.  6d 

4  bushels  (or  5'136  ft.  cube,  being  proportion  of  1  to  G)  of  stone 

lime  at  S^d.  ... 
25  gallons  of  water 
Labour  in  mixing,  wheeling,  depositing,  and  ramming.  2J  hours 

labourer  at  6d.         


Add  10  per  cent,  profit,  say 

Total  cost  per  yard  cube    ...         ...  10    5 

When  large  quantities  are  mixed  at  once,  there  is  a  saving 
in  both  material  and  labour,  resulting  in  a  corresponding 
reduction  of  cost  per  yard  cube.  It  is  sometimes  convenient 
to  work  out  the  analysis  for  6  cubic  yards  of  concrete 
lumped,  taking  6  yards  of  ballast  to  1  yard  of  lime  (plus 
allowances  for  diminution),  and  dividing  the  total  result  by 
6  to  obtain  the  cost  of  1  yard  cube.  For  a  proportion  of 
5  to  1,  5  yards  of  ballast  and  1  yard  of  lime  (plus  allowances 
for  diminution)  would  be  taken,  and  so  on  ;  so  that  generally 
it  is  better  to  compute  the  value  of  a  larger  quantity,  and 
from  that  calculate  the  smaller  by  division. 

Example  2. — Concrete  composed  of  1  imrt  Lias  or  Hijdraulic 
Lime  to  6  parts  Thames  Ballast. — In  this  instance  the  extra 
cost  will  only  be  the  difference  in  price  between-  stone  lime 
and  lias  lime,  and  the  analysis  will  be  as  before. 

IJ  yards  cube  of  Thames  ballast  at  4s.  Q>d. 

4  bushels  of  ground  lias  or  hydraulic  lime  at  lOd. 

25  gallons  of  water 

Labour,  2^  hours  at  &d.  per  hour     ... 

Add  10  per  cent,  profit 

Total  cost  per  yard  cube   ...         

Example  3. — Concrete  composed  of  1  p)art  Portland  Cmient 
to  6  parts  Thavies  Ballast. — The  diminution  of  bulk  for 
cement  and  sand  is  one-sixth,  plus  another  one-sixth  for  the 
voids  in  the  ballast.  The  shrinkage  of  cement  being  less 
than  lime,  only  3f  bushels  need  now  be  reckoned  to  the 
yard  cube. 
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11  yard  cube  of  Thames  ballast  at  4s.  6fZ. 
3j  bushels  of  Portland  cement  at  Is.  lOd. 
25  gallons  of  water 
Labour,  2^  hours  at  6d. 


Add  10  per  cent,  profit,  say  ... 

Total  cost  per  yard  cube    ... 

Example  4. — Concrete  composed  of  1  iKtrt  Portland  Cement 
to  6  parts  Broken  Stone,  2-i/i.  Gauge,  and  2  j^arfs  Sand. — 
This  is  a  very  common  make  of  concrete  where  ballast  of  any 
sort  is  not  obtainable.  With  reference  to  these  proportions 
Mr.  Hurst  says:  "  As  a  rule  1  cubic  yard  of  broken  stone, 
screened  gravel,  or  clean  shingle  is  required  to  make  1  cubic 
yard  of  concrete ;  but  if  the  sand  be  increased  beyond  the  above 
proportion,  the  quantity  of  shingle  required  is  diminished, 
though  in  a  somewhat  less  ratio  than  the  sand." 

1  yard  cube  (27  ft.  cube)  of  stone,  hand-broken  to  2-in.  gauge  ... 

i  yard  cube  (9  ft.  cube)  of  pit-sand  at  6s.    ...         ...         

i  yard  cube  (4i  ft.  cube),  or  allow  3f  bushels  of  Portland  cement 

at  Is.  lOfZ.     ' 

25  gallons  of  water 
Labour,  2i  hours  at  6fZ. 

Add  10  per  cent,  profit  

Total  cost  per  yard  cube     

Concrete  Foundations  for  Paving,  etc.,  6  in.  thick. — A  yard 
super,  of  concrete  6  in.  thick  would  be  one-sixth  of  a  yard 
cube,  to  which  must  be  added  the  extra  labour  in  spreading 
and  levelling.  A  man  ought  to  do  of  this  40  yards  super,  per 
day,  or,  say,  one  yard  in  a  quarter  of  an  hour.    Therefore — 

s.   d. 

^  j-ard  cube  of  ballast  and  cement  concrete  at  15s.  ...         ...     2     6 

I  hour  extra  labour  in  spreading  and  levelling  at  6fZ.      ...         ...     0     1\ 
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Total  cost  per  yard  super.,  including  profit        2     7| 


A  labourer  will  mix  concrete  outside  a  building,  wheel 
20  yards,  and  hoist  to  an  upper  floor  with  a  bucket  and 
rope,  then  spread  and  ram,  4  in.  thick,  5  yards  super,  per 
man  per  day  of  10  hours  ;  ditto,  6  in.  thick,  4^  yards  super, 
per  man  per  day  of  10  hours. 


EXCAVATOR.  57 


s. 

1 

0 

d. 
10 
6S 

3)2    4| 

0 
0 

3i 
5 

0 
0 

8i 
OS 

Floating  Surfaces  of  Concrete  and  bringing  to  a  fair  Face. 
— In  the  proportion  of  1  to  2,  1  bushel  of  cement  and  2 
bushels  of  sand  will  cover  9  yards  super.  A  bushel  =  ^^^ 
yard  cube.  On  a  straightforward  job  a  man  can  execute 
20  yards  super,  per  day,  or  1  yard  super,  in  half  an  hour. 

1  bushel  of  Portland  cement  at  Is.  lOd. 

2  „      or  ^  yard  cube  of  sand  at  6s. 

Cost  of  9  yards  ...         ...        ...        ...        

Cost  of  1  yard 

Labour,  i  hour  bricklayer  at  10(i 


Add  profit  

Total  cost  per  yard  super 0    9 

The  above  is  merely  a  "  fair  "  face,  and  does  not  imply  a 
faultless  finished  su^rface  for  walking  upon. 

Macliine-inade  Concrete. — ^When  large  masses  of  concrete 
have  to  be  made  for  engineering  works,  it  is  more  economical 
to  employ  concrete  mixing-machines,  the  use  of  which 
reduces  the  cost  of  mixing  to  one-third  of  that  done  by 
hand.  These  machines  measure  and  mix  the  materials 
automatically,  and  will  turn  out  from  10  to  70  cubic  yards 
of  concrete  per  hour.  They  may  be  worked  by  hand-power 
or  by  steam ;  the  latter,  of  course,  necessitating  engine, 
boiler,  rails  and  tipping- waggons,  &c. 

Drainage. 

Drain-pipes  are  measured  at  per  foot  run,  including 
digging  trenches,  laying  and  jointing  pipes,  and  filling  in 
and  ramming,  up  to  12  in.  diameter ;  above  that  size  the 
digging  should  be  taken  separately.  Sometimes  the  digging,' 
and  the  laying  and  jointing,  are  given  separately  altogether. 
The  depth  of  digging  is  averaged  and  stated.  A  bricklayer 
and  labourer  will  lay  and  joint  100  ft.  run  of  4-in.  pipe  per 
day  =  10  ft.  per  hour  =  1  ft.  in  -J^  hour.  Therefore  a  table 
can  be  prepared  as  follows  : — 

Labour. 

A  bricklayer  and  labourer  will  lay  and  joint  1  ft.  run  of  4-in. 

pipe  in        -^  hour. 

A  bricklayer  and  labourer  will  lay  and  joint  1  ft.  run  of  6-in. 

pipe  in       2%     „ 
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Labour — continued. 

A  bricklayer  and  labourer  will  lay  and  joint  1  ft.  run  of  9-in. 

pipe  ill       ...         ...         ...         ...     ^  hour. 

A  bricklayer  and  labourer  will  lay  and  joint  1  ft.  run  of  12-in. 

pipe  in       ^3^     „ 

Joints. 

For  jointing  reckon  1  bushel  of  cement  for  36  joints  in    ...     4-in.  pipes. 
For  jointing  reckon  1  bushel  of  cement  for  24  joints  in    ...     6-in.      ,, 
One  bushel  of  cement  and  sand  will  joint  150  ft.  run  of  ...     4-in.      ,, 

The  valuation  can  then  be  easily  shown  in  detail. 

Laying  and  Jointing  in  Cement  4:-in.  glazed  Stoneivare 
Drain-inpe,  including  digging  Trenches  in  Common  Ground, 
average  3  ft.  deep  to  invert,  and  Filling  in  and  Bamming. — 
In  trenches  for  pipes  the  width  at  bottom  should  be  taken  at 
least  1  ft.  in  addition  to  the  diameter  of  the  pipe,  to  enable 
the  men  to  get  their  hands  all  round  the  sockets  when 
jointing  ;  2  ft.  wide  ought,  therefore,  to  be  sufficient  for  pipes 
from  4-in.  to  12-in.  diameter.  Each  length  measures  2  ft. 
The  railway  rates  are  generally  for  2-ton  lots  and  upwards. 

1  .0 

2  .0 

3  .0 

6  .  0  ft.  cube  =  i^\  yard  cube  digging  in  trenches  at  llfZ. ,     s.     d. 

J     as  before ...         ...         ...     0    2J 

Digging!  /^  yard  cube,  return,  fill  in  and  ram.  at 

(      6fZ.,  as  before        ...         ...         0     1^ 

(1  ft.  run  of  4-in.  glazed  stoneware  pipe  at 

Material]     ^d _       0    3i 

(Cement  and  sand  for  jointing      ...         ...     0     0^ 

J      ■       (Laying  1  ft.    of  4-in.  pipe ^  J(_  hour  at 
raying  ^     ^^  ^^^_  (bricklayer  lOd.  and  labourer  M.)    0     1^ 


Add  profit 


Total  cost  per  foot  run        0  10 


The  cubical  contents  of  cavity  filled  in  is  the  customary 
measurement,  as  the  earth  made  surplus  bj'  the  occupation 
of  the  di'ain-pipe  is  now  beaten  in  by  the  ramming.  The 
digging  and  returning  would  scarcely  cost  so  much  as 
indicated,  as  it  is  made  easy  by  the  very  shallow  trenches. 
A  common  and  ready  method  of  charging  this  is  to  put 
down  Id.  per  foot  run  for  each  foot  in  depth.  The  cost  of  a 
trench  3  ft.  deep  would  therefore  be  priced  at  3(7.  per  foot 
run.  The  prices  for  other  sized  pipes  are  dealt  with  in  a 
similar  manner. 
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Bends,  Junctions,  dc,  extra  only  over  Cost  of  Pipes. — 
These,  including  digging,  jointing,  and  laying,  have  already 
been  measured  in  the  straight  piping,  so  are  now  merely 
valued  according  to  the  extra  cost  of  the  bend,  &c.,  itself 
over  that  of  a  similar  length  of  drain-pipe.  Allow  2  ft.  of 
di"ain-pipe  to  equal  a  bend  in  length ;  then  extra  only  for  a 
4-in.  bend  would  be — ' 

s.  d. 

Cost  of  4-in.  bend  (=  2  ft.  of  straight  pipe)  0  11^ 

Deduct  cost  of  2  ft.  of  4-in.  pipe  at  Sid 0    7^ 


0     41 
Add  profit  0    0^ 


Total  cost       0    5 


Taper  pieces  and  single  junctions  may  be  taken  as 
equivalent  to  2  ft.  of  pipe,  and  double  junctions  to  3  ft.  of 
pipe.     These,  therefore,  are  the  lengths  deducted. 

Traps,  Siphon,  without  Cleaning  Eye,  and  set  in  Cement. — ■ 
This  would  be  dealt  wdth  as  below,  supposing  the  trap  to 
equal  2  ft.  of  pipe.    For  6-in.  siphon  trap — ■ 

s.  d. 
6-in.  siphon  trap,  without  cleaning  eye         ...         ...         ...         ...     3     4 

Cement  and  sand  for  jointing  and  setting    ...         ...         0    1 

Labour  in  setting,  =  twice  that  for  1  ft.  of  6-in.  pipe         ...         ...     0    3 

3    8 
Add  profit 0     4 


Total  cost 4    0 


As  this  would  probably  be  set  in  a  manhole,  the  digging 
would  be  taken  with  that. 

Glazed  Stoneicarc  Gully  Trap  for  Yard,  with  Iron  Grating 
and  6-in.  Outlet,  and  set  in  Cement  complete. — There  would 
be  digging,  and  a  concrete  bed  would  be  necessary. 


1  .6 

1.6 

1  .3 

s. 

d. 

2  .  10  :=  say  4\  yard  cube,  excavation  at  lid. 

...     0 

n 

1  .6 

1  .  0 
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1.2^  say  4>T  yard  cube,  cement  concrete  at  15s.  . . . 

...     0 

8 

Add  to  last  items  for  work  in  small  quantities      

...     0 

1± 

Gully  trap,  P.C 

...     5 

0 

Carried  forward 

...     5 

11 
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Brought  forward 
Cement  for  fixing 

Labour,  setting  and  connecting  to  drain,  5  hour  bricklayer  at 
lOd 


Add  profit  

Total  cost       ...         ...         ...         

Ends  of  Drain-pipes  made  good  in  Cement  to  Doicn-pipes, 

Pits,  ctx.,  and  including  all  Catting. — This  is  only  labour  and 

a  little  cement. 

s.    a. 

Labour,  I  hour  bricklayer  at  10^ 0    6f 

Cement  for  connecting  
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Add  profit  

Total  cost       0    9 

Agricultural  Drain-pipes  are  measured  by  the  yard  run, 
and  for  large  areas  in  connection  with  subsoil  land  drainage 
by  the  acre,  including  material  and  digging.  They  are  laid 
dry,  without  any  cementing  material,  and  their  ends  simplj- 
abutting.  The  trenches  are  very  narrow,  wider  at  the  top 
than  at  the  bottom,  and  cut  with  special  shaped  spades,  the 
pipes  being  laid  at  various  depths  and  distances  apart 
according  to  the  nature  of  the  subsoil.  These  data  being 
given,  the  length  of  piping  and  cost  of  excavation  can 
readily  be  ascertained.  An  acre  contains  4,840  square 
yards,  or  say  GOj  yards  run  each  way.  The  labour  in 
laying  per  lineal  yard  would  vary  from  \d.  for  2-in.  pipes  to 
Id.  for  6-in.  pipes.  Each  length  is  12  in.  or  15  in.,  and  for 
12-in.  lengths  the  laying  in  detail  would  appear — 

1  yard  •2-in.  agricultural  pipes  =  YTnTo  at  35s.  per  thousand 
Labour  in  laving  ditto... 


s. 
...     0 
...     0 

d. 

0 
...     0 

1* 

...     0 

_y 

Add  profit 

Total  cost  per  yard  run       ...         

If  the  item  includes  digging,  then  the  cost  of  this  must 
also  be  worked  out  and  added,  as  shown  under  stoneware 
pipes. 
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MEMOEANDA. 
Size  and  Weight  of  Bricks. 


Kiud  of  Brick. 

Size. 

Weiglit. 

Weight 
per  Thousand. 

Loudon  stock    

in.        in.        in. 
8a  X  4J  X  2| 
83  X  4i  X  2| 
8J  X  41  X  2| 
9     X  4^  X  2f 
9     X  4|  X  2 
6i  X  3     X  IJ 

lb. 
7 
7 
6 
8 
6 
1* 

cwt. 
61 

Red  kiln 

Fareham  red 

Welsh  fire 

Staft'ordshi re  paving    

Dutch  cliukers 

63 

56 
65 
55 
14 

Bricks  absorb  about  one-fifth  of  their  weight  in  water  after  24  hours' 
immersion. 

IJ  brick,  or  13J  in.,  is  the  standard  thickness  of  brickwork. 
1  cubic  foot  of  brickwork  requires  15  bricks. 
1  cubic  yard     ,,  „  ,,       380      ,, 

1  reduced  rod  of  brickwork  : — 
=  16J  ft.  by  16^  ft.  =  272  ft.  super,  of  standard  thickness  of   brick- 
work. 
=  408  ft.  super,  of  1  brick  thick. 
=  16J  ft.  by  lOi  ft.  by  li  ft.  =  306  ft.  cube,  or 
=  11.^  yards  cube. 

^  4,300  stock  bricks  laid  in  mortar,  gauged  four  courses  to  1  ft.  high. 
=  5,370  stock  bricks  laid  dry  in  walls. 
=  4,900  stock  bricks  laid  dry  in  wells. 
=  about  14  tons  in  weight. 

A  stack  of  bricks  : — 

^  1,000  new  bricks  closely  stacked,  which  occupy  55  ft.  cube. 

=  1,000  old  bricks  cleaned  and  loosely  stacked,  which  occupy  72  ft. 

cube. 
500  bricks  make  one  cart  load. 
50       „  ,,         ,,    barrow  load. 

1  ft.  super,  of  reduced  brickwork  requires  16  bricks. 

,,  gauged  arches  ,,         10       ,, 

,,  facing  ,,  7       ,, 

1  yard  super,  of  4J  in.  brickwork  requires  55  bricks. 

1  yard  super,  of  brick  nogging  requires : — 

45  stock  bricks  laid  flat,  and  J  cubic  foot  of  mortar. 
30  stock  bricks  laid  on  edge,  and  -i  cubic  foot  of  mortar. 
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1  yard  super,  of  paving  requires : — 
36  stock  bricks  laid  flat. 
52  stock  bricks  laid  on  edge. 
36  paving  bricks  laid  flat. 
82  paving  bricks  laid  on  edge. 
70  Dutcb  clinkers  laid  flat. 
140  Dutch  clinkers  laid  on  edge. 
75  Dutch  clinkers  laid  herring-bcue  flat. 
136  Dutch  clinkers  laid  herring-bone  on  edge. 
9  tiles,  12  in.  by  12  in.,  weighing  13  lb.  each. 
13  tiles,  10  in.  by  10  in.  weighing  6  lb.  each. 
36  tiles,  6  in.  by  6  in.  weighing  2i  lb.  each. 
81  tiles,  4  in.  by  4  in.  by  J  in.  weighing  IJ  lb.  each. 
144  tiles,  3  in.  by  3  in.  by  ^  in.  weighing  h  lb.  each. 

An  acre  of  brick-earth  a  foot  thick  will  make  a  million  bricks. 

1  cubic  yard  of  clay  in  the  solid  will  make  about  450  bricks. 

1  cubic  foot  of  brickwork  in  lime  mortar  weighs  112  lb. 

1  cubic  foot  of  brickwork  in  cement  weighs  115  lb. 

10  cwt.  of  fireclay  =  1  cask. 

A  bricklayer's  hod  measures  16  in.  by  9  in.  by  9  in. 

A  bricklayer's  hod  will  hold  20  stock,  or  16  walling,  or  12  facing,  bricks ; 

but  the  number  ordinarily  carried  is  12. 
A  bricklayer's  hod  wiU  hold  5  cubic  foot,  or  nearly  h  bushel,  of  mortar, 

which  is  sufficient  to  lay  20  bricks. 
A  railway  truck  will  carry  3,000  bricks. 
A  ton  of  Portland  cement  ^  a  yard  cube. 


PEICES. 

The  following  prices  apply  to  every  description  of  brick- 
work, such  as  straight,  curved,  and  oblique  walls,  tanks,  and 
all  similar  work,  executed  to  any  height,  and  with  sound 
hard  stocks. 

Brickwork. 


De.scriptiun. 


Brickwork  in  stone  lime  mortar,  1  to  2, 

materials  and  labour  

Ditto,  ditto,  1  to  3,  materials  and  labour 
If  built  in   blue   lias   or  Aberthaw  lime, 

materials  and  labour,  add 

Brickwork    in    cement    mortar,    1   to   2, 

materials  and  labour  

Ditto,  ditto,  1  to  3,  materials  and  labour 
Ditto,  ditto,  1  to  4,  ,,  „ 

If  brickwork   is  in  backing  to  masonry, 

add  to  foregoing  

Brickwork   circular  on   plan   over  15  ft. 

radius,  add  to  foregoing 


Per  Rod. 

Per  Yanl 

Cube. 

Per  Foot 
Cube. 

£    S. 

d. 

£ 

s. 

d. 

s.    d. 

13  10 
13  12 

0 
0 

1 

1 

3 
4 

3 
0 

0  101 
0  10| 

0  10 

0 

0 

1 

6 

0    Oh 

14  10 
14     7 
14     5 

1 

0 

10 

1 
1 

1 

6 
5 
5 

2 
4 
2 

0  iij 

0  llj 
0  11 

0  18 

6 

0 

1 

8 

0     Of 

0  12 

3 

0 

1 

2 

0     OJ 
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Brickwork — continued. 


Description. 


Brickwork  circular  ou  plan  under  15  ft. 
radius,  add  to  foregoing 

Extra  for  brickwork  worked  fair  both  sides, 
add  to  foregoing 

Underpinning  walls,  in  pieces  less  than 
10  cubic  feet,  add  to  foregoing  

Chimney  shafts,  not  exceeding  20  ft.  above 
roof,  add  to  foregoing 

Old  brickwork  pulled  down,  cleaned  and 
stacked,  including  scaffolding   

^loulded  terra-cotta     

Enriched         ,,         

Hoisting  and  setting  ditto,  including  fill- 
ing hollow  parts  with  cement  concrete 


Per  Rod. 


£    S.     d. 
15     7 


0     5     0 


0     0 


Per  Tard    I  Per  Foot 
Cube.         Cube. 


£    s.    d. 


0     2     6 


s.  d. 

0  1 

0  14 

0  11 

0  1 

5  0 

9  0 


4i  in.  stock  brick  walls  in  lime  mortar        per  yd.  sup. 

Brick-nogging  in  lime  mortar,  laid  flat  (quarters  measured 

in)         per  yd.  sup. 

Ditto,  ditto,  on  edge,  ditto      ...         ...         ...         ...  ,, 

Limcwhiting  on  walls,  &c.,  1  coat     ...         ...         ...  ,, 

Ditto,  ditto,  2  coats      ...         ...         ...         ...         ...  ,, 

4-in.  cement  concrete  bed  for  laying  paving,  &c.,  on  ,, 

6-in.  ditto  ditto  ...         ...         ...         ...         ...         ...  ;, 

Floated  bed  of  |-in.  cement  for  tile  or  brick  paving 
Extra,  forming  gutters  in  concrete   ... 


s. 

d. 

3 

0 

3 

9 

2 

9 

0 

1 

0 
2 

0 

2 

1 

74 
6 

per  ft.  run     0     Ih 


Facings,  &c. 
(Extra  only  to  the  foregoing  Brickwork.) 

Facings  of  4i-in.  white  glazed  bricks  peryd.sup.il     0 

Joints  of  brickwork  struck  fair  for  inside  work,  lime- 
whiting,  &c per  yd.  sup.     0     2^ 

Facings  of  best  picked  stocks,  finished  with  a  neatly-struck 

joint      per  ft.  sup. 

Ditto  of  best  white  Beaulieu,  ditto,  ditto    ...         ...  ,, 

Ditto  of  Lawrence's  Bracknell  best  red  bricks,  ditto  ,, 

Ditto  of  best  red  Fareham,  ditto        ,, 

Add  to  foregoing  if  in  bands  not  exceeding  three  courses  in 

height per  ft.  sup. 

Brickwork  with  battered  face ...  ,, 

Brick  panel  (measured  around  panels)         per  ft.  run 

Aeches, 

(Face  and  soffit  of  arches  to  be  measured.) 

Rubbed  and  gauged  work,  with  best  rubbing  or  moulded 
bricks,  set  in  cement,  and  jointed  in  putty,  extra  only 
to  price  of  ordinary  brickwork  in  mortar  ...    per  ft.  sup.     1  10 


0 

1 

0 

3 

0 

31 

0 

4 

0 

01 

0 

IJ. 

0 

01 
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Arches — continued.  ^     ^_ 

Axed  arches  of  kiln-burnt  bricks,  the  ordinary  brickwork 

facings  been  paid  for  in  addition,  and  ditto        ...    per  ft.  sup.     0     4f 
Extra  labour,  cutting,  and  waste  to  relieving  arches        ...     No.     1     7 
Trimmer  arches  of  kiln-burnt  bricks,  half-brick  thick,  in 
cement  mortar,  including  all  cuttings,  materials,  scaf- 
folding, and  labour    per  ft.  sup.     0    7 

Cornices. 

Common  brick  cornices,  including  neckings  (the  quantity 
being  measured  as  brickwork,  and  the  facings  and 
pointing  also  in  addition,  girth  measure,  materials  and 
labour)...         ...         ...         ...         ...   per  ft.  sup.     0    Of 

Oversail  at  eaves,  one  course  ...         ...         ...         ...    per  ft.  run    0    0^ 

Copings. 

Brick  on  edge  coping  in  cement,  flat  measures,  the  brick- 
work and  facings  being  measured  in  addition     ...   per  ft.  sup.  0    Of 

Semi-circular  saddleback  red  terra-cotta  coping  for  1- brick 

walls,  set  and  jointed  in  mortar     ...         ...         ...    per  ft.  run  0     4 J 

Ditto  for  1^  brick  walls,  and  ditto     ...         ...         ...  ,,  0  10 

Extra  only  for  angles.  Junctions,  and  returned  ends  for 

1-brick  wall     ...         ...         ...         ...         ...         ...         ...  each  1     1 

Ditto,  ditto,  li-brick  wall        „  19 

Plinth  Courses. 

Extra  only  for  white  or  blue  splayed  brick  plinth  course, 
2|  in.  projection  (the  cubic  quantity  being  measured  as 
brickwork)  and  also  the  facings  and  pointings  in 
addition  per  ft.  run    0    3 

Extra  only  for  angles  to  ditto  ...         ...         ...         ...  each    0    4 

Bull-nosed  and  Moulded  Bricks. 

Extra  only  for  bull-nose  or  splayed  angle,  straight  (the 
cubical  quantity  being  paid  for  as  brickwork  in  addition) 

per  ft.  run 

Stops  or  mitres  to  ditto  ...         ...         ...         ...         ...  each 

Extra  only  for  moulded  bricks,  straight  (the  cubical 
quantity  being  paid  for  as  brickwork  in  addition)   per  ft.  sup. 

Stops  or  mitres  to  ditto  per  inch  run 

Damp-proof  Courses. 

Damp-proof  or  continuoiis  air  course  of  vitrified  stoneware, 
glazed  air  bricks,  in  lengths  to  suit  thickness  of  walls 

and  bedded  in  cement,  1  in.  thick...         per  ft.  sup.     0  11 

Extra  only  for  angles    ...         ...         ...         ...         ...         ...   each     0     6 

Claridge's  patent  fine-gritted  asphalt  (Seyssel)  damp-proof 

course,  ^  in.  thick      ...         ...         ...   per  ft.  sup.     0     7 

Mineral  asphalt  damp-proof  course,  ^  in.  thick      ...  per  yd.  sup.     2    0 

Pitch,  tar,  and  sand  ditto,  ditto         ...         ,,  1     G 

Slate  damp-proof  course  of  Countess  or  Duchess  slates,  set 

in  cement,  double  course,  breaking  joint per  ft.  sup.     0    6 

Pointing  to  edge  of  slate  or  asphalt  damp-course  ...    per  ft.  run    0     Ih 


0 
0 

3 

1 

0 

0 

1 

BRICKLAYER.  65 


s. 

<1. 

5 

0 

G 

0 

7 

0 

10 

0 

25 

0 

30 

0 

FlEE-WORK. 

Setting  only  in  new  work  grates  and  stoves,  not  exceeding 
40  in.  in  width,  materials  and  labour       ...         ...         ...   each 

Ditto,  40  in.  to  50  in.  in  width  ...     ,, 

Ditto,  ranges  with  ovens  or  boilers,  under  40  in.  in  width     ,, 
Ditto,  ditto,  40  in.  to  50  in.  ditto      ...         ...         ...         ...     ,, 

Ditto,  kitcheners  complete,  with  firebricks  and  lumps,  &c., 

under  40  in.  in  width  ...     ,, 

Ditto,  ditto,  40  in.  to  60  in.  in  width  ...     ,, 

Flue  linings    to    chimney-shafts,   with  Stourbridge  fire- 
bricks, 4^  in.  thick,  set  in  fireclay...         ...         ...   per  ft.  sup.     1     4 

Fireclay  unglazed  flue  linings,  1  in.  thick,  in  12  in.  lengths, 

and  10  in.  internal  diameter,  and  setting  in  fireclay    per  ft.  run     1     2 

Pointing. 

Flat  struck  joint,  and  neatly  jointed  in  stone  lime  mortar 

per  yd.  sup.  1  7 

Ditto,  ditto,  in  coal  ash  or  blue  lias ...         ...         ...  ,,  18 

Ditto,  ditto,  in  cement  ...         ...         ...         ...  ,,  19 

Raking  and  pointing  with  cement  in  lead  flashings     per  ft.  run  0  1 

Ditto,  ditto,  in  stepped  flashings       ...         ,,  0  IJ 

Filleting,  not  exceeding  .3  in.  wide,  with,  hair  mortar  ,,  0  2 

Ditto,  ditto,  with  cement        ...         ...         ...         ...  ,,  0  8 

Raking  and  pointing  roundframes  with  coal-ash  mortar  peryd.run  0  2 

Ditto,  ditto,  with  cement        ,,  0  3 

Bedding  and  pointing  round  frames,  under  24  ft.  super....  No.  1  2 

Ditto,  ditto,  24  ft.  to  36  ft.  super No.  1  6 

Bedding. 

Level  and  prepare  old  walls  to  receive  new  work  ...  per  ft.  sup.  0  1 

Bedding  and  pointing  frames  in  hair  mortar         ...  peryd.run  0  1^ 

Ditto  in  hair  mortar  and  pointing  in  cement         ...  ,,  0  2 

Bedding  plates  on  top  of  walls  in  mortar per  ft.  run  0  1 

Ditto,  ditto,  in  cement...         ...         ...         ...         ...  ,,  0  1^ 

Bedding  window  boards  in  mortar,  and  pointing  round  ...   each  0  6 

Cutting  and  Pinning. 
Rough  cutting  and  waste,  straight,  for  gables,  skewbacks, 

&c ...         ...         ...  per  ft.  sup.  0  1^ 

Ditto,  circular,  over  arches,  curved  ramps  ...         ...  ,,  0  2| 

Fair  cutting  and  rubbing,  face  work...         ...         ...  ,,  0  3^ 

Skewback  cutting,  5  in.  wide ...    per  ft.  run  0  2 

Rough  cutting  birdsmouth  or  squint  quoin  ...  ,,  0  1^ 

Fair  cutting  ditto  ,,  0  4 

Rough  cutting  for  4  in.  chase ,,  0  4 

Cut  for  and  pin  edges  of  6  in.  landings  in  cement...  ,,  0  6 

Ditto  4  in.  ditto ,,  0  4 

Cutting  toothings,  and  bonding  new  brickwork  to  old,  in 

lime  mortar    ...         ...         per  ft.  sup.  0  3^ 

Ditto,  ditto,  in  cement...         ...         ,,  0  4^ 

Cut  through   walls   for  doors,   windows,  or  other  large 

openings,  and  removing  and  stacking  old  bricks     per  ft.  cube  0  4 
Cut   and   form  holes  to  receive  ends  of  timber,  corbels, 

girders,  &c.,  not  exceeding  36  sq.  in.  in  section,  and  pin 

with  cement  ...         ...         ...         ...         ...       per  in.  in  depth  0  1 

Ditto,  36  to  60  ditto,  ditto      „  0  li 

H.B.  F 
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Cutting  and  Pinning — continued.  s.  d. 

Cut  for  and  pin  in  cement  ends  of  steps      ...         each  1  0 

Ditto,  ditto  timbers,  girders,  &c ,  0  6 

Ditto,  ditto  holes  for  pipes,  in  one-brick  wall        ,,  0  8 


Paving. 


Description. 

Laid  in 
sand  and 
jointed  in 

Laid  in  stone 

lime  mortar  and 

jointed  in 

Sand. 

Liuie. 

Cement. 

Sound  hard  well  burnt  picked  stock  brick 
paving,  materials  and  labour,  laid  flat 

per  yd.  super. 
Ditto,            ditto        on  edge , 

s.    d. 

2  4 

3  5 

s.    d. 

3  1 

4  3 
10  10 

6    0 

5  4 
4     1 

s.  d. 

3  3 

4  6 

Dutch  or  adamantine  clinkers  on  edge     ,, 
Staffordshire  vitrified  blue  paving  bricks, 

with  bevelled  edges,  laid  flat  ...per  yd.  super. 
Best  Staffordshire  tiles  or  quarries,  6  in. 

by  6  in     per  yd.  super. 

12    4 
7     0 
5    6 

Ditto,  10  in.  or  12  in.  tiles ,, 

Encaustic   tile  paving,  ordinary  pattern, 
6  in.  by  6  in per  yd.  super. 

4     4 
21     0 

Miscellaneous. 

Taking  down  old  brickwork  in  mortar  and  stacking  bricks 

per  ft. 
Weathering  top  of  chimney-shaft  with  cement      ...  per  ft. 
No.  16  gauge  hoop-iron,  IJ  in.  wide,  well  tarred,  sanded, 
lapped,  riveted,  and  built  into  w'alls         ...         ...  per  yd 

Forming  weep-holes  and  rendering  in  cement        ...    per  ft 
Plumbing  to  inside  piers         ...         ...         ...         ...  ,, 

Rendering  air  flues  in  cement,  |  in.  thick  ...         ...  ,, 

Core  and  parget  smoke  flues  ...         ...         ...         ...  ,, 

Terracotta   chimney-pot,    3   ft.   high,    and    flaunced    in 

cement... 
Terracotta  air-brick,  9  in.  by  3  in.,  and  built  in     ... 

,,  9  in.  by  6  in.  ,, 

Cast-iron  air-bricks,  9  in.  by  4^  in.  by  6  in.,  and  building  in 
Fixing  only,  Arnott's,  Boyle's,  or  other  ventilators,  and 
making  good... 
„  dampers  and  frames,  and  making  good  in 

cement         

„  scrapers  ditto  ditto      ...         ...         

„  covers  and  frames  for  manholes,  and  making 

good  in  cement      

„  mangers,  including  brackets,  ditto... 

„  joists  and  plates  for  fireproof  floors,  &c.    per 


s. 

d. 

cube 

0 

1 

sup. 

0 

6 

run 

0 

2i 

run 

0 

6 

0 

2 

0 

3 

0 

1 

each 

1 

6 

4 

0 

,, 

0 

10 

,, 

1 

6 

)> 

1 

6 

>) 

1 

0 

)) 

1 

8 

11 

0 

9 

3 

6 

2 

0 

cwt. 

1 

6 
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Matbeials. 

(supplied  only.) 
Prices  include  delivery  on  site,  unless  otherwise  stated. 


Ail-  bricks,  stoneware,  or  terracotta,  9  in.  by  4^  in.  by  3  in.  per  100 

M  >>  >)  9in.by4^in.by6in.        ,, 

Bricks,  sound,  hard,  best  clamp  burnt,  in  yard  ...  per  1,000 

,,  ,,       hard  stocks,  second  quality  kiln  burnt, 

in  yard   ...         ...         

ditto,  alongside  wharf 
ditto,  delivered  on  site  in  London     ... 
ditto,  delivered  on  site  in  provinces     ... 
ditto,  picked  for  facing 
ditto,  uniform  colour,  best  kiln  burnt 
Kentish  best  Malm  facings 
Lawrence's  (Bracknell)  best  red  facings 

,,  ,,  cutters  ... 

best  red  Fareham  facings 
,,  ,,         rubbers 

good  Reading  red  facings 
good  red  moulded  ... 
best  white  Beaulieu  facings 
,,  Suffolk  facings 

,,         glazed  for  facing,  headers    ... 
,,  ,,  ,,         stretchers 

best  Tipton  blue  Staffordshire  facings  ... 

paving 
,,  ,,  paving    bevelled 

Newcastle,  fire       ...         ...         ... 

Stourbridge,  fire    ... 

Jennings' stoneware  bonding,  9  in.  long         ...   per  100 


s. 

d. 

25 

0 

66 

0 

2-3 

0 

27 

0 

30 

0 

35 

0 

40 

0 

37 

0 

45 

0 

45 

0 

55 

0 

80 

0 

61 

0 

100 

0 

63 

0 

90 

0 

75 

0 

60 

0 

225 

0 

245 

0 

48 

0 

80 

0 

100 

0 

65 

0 

55 

0 

15 

0 

White  and  Coloured  Glazed  Bricks. — 9  in.  by  4^  in.  by 
2|-  in.  Weight  =  3^  tons  per  1,000.  Prices  on  rail  at 
Stourbi'idge,  subject  to  10  per  cent,  discount :  add  for  railway 
rate  to  London.  Charge  for  packing  in  old  cases  is  30s.  per 
1,000  extra. 


Description. 


White  and 
Ivory 
White. 


Buff  and 
Cream. 


Browns, 
Greens, 
Greys, 
Blacks, 
and  Blues. 


£    S.     d. 

Glazed  one  end,  header per  1,000      9    0    0 

10     0     0 


one  side,  stretcher 
one   end   and  one  side 

(quoin)  

bullnose 

splayed  or  chamfered  . . . 


&    s.    d.      £    s.  d. 

12  0    0     14    0    0 

13  0    0     15    0    0 


14  0  0 
14  0  0 
17     0    0 


17  10  0 
17  10  0 
21     0    0 


19  10  0 
19  10  0 
23  10    0 
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Plain  arch  bricks  £4  per  1,000  above  foregoing.  Second  quality 
glazed  bricks  £2  per  1,000  less  for  whites,  and  £3  for  colours. 

Salt-glazed  bricks,  headers  and  stretchers,  are  £5  10s.  per  1,000,  and 
if  specially  prepared,  £8  per  1,000. 

Coping : — 

s.  d. 

Jennings'sglazedstonewareorterracotta,for9-in.wall  per  ft.  run     1     0 

„  „  „  14-in.   „  „  18 

„  ,,  „    angles,   9-in.   ,,         each  2    3 

„  „  „        „      14-in.   „  „  3    6 

Damp-proof  course  : — 

Taylors  patent  stoneware,  9  in.  by  IJ  in.  thick       ...  per  ft.  sup.     0    6 
Fibrous  asphalt,  in  slabs  32  in.  long  by  9  in.  wide  ...        each        0    2f 
Ditto,  ditto,  32  in.  long  by  18  in.  wide...  „  0     5^ 

Chimney-pots,  terracotta  or  stoneware,  3  ft.   high, 

plain       ,,  2     3 

Cement,  Portland,  including  use  of  bags,  P.C.  ...  per  bushel  1  10 
Carting  bricks,  including  loading  and  unloading,  first 

mile        per  1,000    5    0 

Ditto,  ditto  each  mile  beyond      ,,  16 

Gravel,  clean,  best  local per  yd.  cube     4     3 

Lime,  unslaked,  ground,  stone,  best  grey  Dorking  ...  per  bushel    0    8J 
,,  ,,  per  yd.  cube  11    0 

Lias,  Lyme  Regis,  &c.      ...  per  bushel    0  10 
,,  ,,  per  yd.  cube  12    6 

white  chalk per  bushel    0    7| 

Grinding  lump  lime,  labour  only         per  yd.  cube     1     0 

Fire-clay,  Stourbridge,  ground,  delivered  in  London    per  ton      20    0 

,,  ,,  ,,  ,,  ,,  per  bushel    3    0 

Asphaltic  mastic,  flooring         ...         ...         ...         ...   per  cwt.       7    6 

,,  ,,       roofing  ...         ...  ,,  8    6 

Fuel  for  ditto       „  16 

Mineral  tar  for  ditto       ,,  20    0 

Grit  for  ditto        „  16 

Use  of  cauldron  and  utensils  per  day  of  ten  hours  ...     j)er  set        2    6 

Hair  for  mortar per  cwt.       5     6 

Ashes  for  ash  mortar,  from  London  railway  station  per  ton  4  6 
Black  sand  for  black  mortar,  from  London  foundries  per  yd.  cube  4  0 
Lime  mortar,  stone  or  grey  chalk,  1  to  3       ...         ...         ,,  16    0 

„  1  to  3       perft.cube    0    7 

,,  ,,  ,,  1  to  3,  haired       per  yd.  cube  16  10 

1  to  3,       „  ...perft.cube     0     7^ 

Portland  cement  mortar,  1  to  2  peryd.  cube23    9 

lto2  perft.cube    0  10^ 

,,  ,,  1  to  3  peryd.  cube  19     7 

,,  lto3  perft.cube     0     8^ 

Rubbish,  hard  dry,  or  broken  brick?  ...         ...  peryd.  cube     3     6 

Stone,  broken  to  2  in.  gauge,  for  concrete,  &c.         ...  ,,  4     6 

Sand,  pit  or  river,  clean,  sharp,  unwashed ,,  6    0 

„  ,,  ,,  ,,       washed        ,,  8    0 

„  ,,  washing,  labour  only        ,,  16 

,,  ,,  screening     ,,  0    6 

,,      sea,  washed  and  dried     ,,  5    0 

Shingle,  clean       ,,  3     6 
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Water,  clean,  fresh,  including  delivery  under  one 
mile        per  ton  of  224  gals 

^Yatcr,  clean,  fresh,  supplied  by  East  London  Water 

Co.  ...         per  rod  of  brickwork     1 


s.   d. 
3    G 


W.I.  galv.  ties,  9  in.  long,  for  hollow  walls 

the  cwt.)  

Tiles,  paving,  plain  red,  12  in.  by  12  in. 

,,  ,,  ,,  9  in.  by    9  in. 

,,  ,,  ,,  6  in.  by    6  in. 

Tile  pavements,  tesselated,  best  quality 
Wages,  bricklayer's 
,.       labourer's 


(450  to 


per  cwt. 
per  100 


17 

24 


0 

6 
0 
16    0 
..  „  8    0 

per  yd.  sup.  7  0 
,.  per  hour  0  10 
,.  „  0    6 


ANALYSIS. 

Mortar. — This  is  the  first  item  that  deserves  consideration 
in  the  bricklayer's  bill.  As  already  pointed  out  when  dealing 
with  concrete,  lime  and  sand,  and  cement  and  sand,  will 
shrink  when  mixed  with  water  and  made  into  mortar.  This 
reduction  in  bulk  may  be  taken  at  one-fourth  (25  per  cent.)  for 
the  former  and  one-sixth  (17  per  cent.)  for  the  latter  ;  but  it 
varies  according  to  the  freshness  of  the  lime  and  cement,  and 
the  coarseness  of  the  sand,  as  well  as  the  amount  of  water 
used.  A  pure  lime  requires  more  water  than  one  with 
hydraulic  properties,  as  it  evolves  more  heat  and  expands 
more  in  slaking ;  and  a  recently-burnt  lime  requires  more 
water  than  one  that  has  been  allowed  to  get'  stale.  The 
quantity  generally  needed  is  between  one-third  and  one-half 
of  the  bulk  of  lime.  Therefore  extra  quantities  of  materials, 
equal  to  this  shrinkage,  must  be  added  to  produce  the  stated 
quantity  of  mortar.  The  reduction  in  bulk  of  dry  cement  when 
mixed  with  water  is  10  per  cent,  of  the  total ;  of  sand,  20 
per  cent. ;  and  of  sand  and  cement  in  equal  proportions,  19 
per  cent. 

It  has  been  found  by  experiment  that  the  following 
amounts  of  materials  are  required  to  make  one  cubic  yard 
of  mortar,  in  the  proportions  stated  : — 

(Lime   ...  11    bushels 

Lime  mortar,  1  grey  stone  lime  to  2  sand    ...  -  Sand    ...  1    cubic  yard 

(  Water...  65    gallons 

(Lime   ...  9    bushels 

Lime  mortar,  1  grey  stone  lime  to  3  sand    ...    Sand    ...  1    cubic  yard 

(Water...  50    gallons 

I  Cement  12^  bushels 

Cement  mortar,  1  cement  to  1  sand  ...         ...  -'  Sand    ...  i  cubic  yard 

(Water...  52    gallons 
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Cement  mortar,  1  cement  to  2  sand  ... 
Cement  mortar,  1  cement  to  3  sand  ... 
Cement  mortar,  1  cement  to  4  sand  ... 


(Cement 
-  Sand    ... 
(Water... 
(Cement 
-I  Sand    ... 
(Water... 
( Cement 
-Sand    ... 
Water... 


8§  bushels 

I  cubic  yard 
40    gallons 
Gf  bushels 
1^  cubic  yard 
37    gallons 
5  J  bushels 
1    cubic  yard 
42    gallons 


In  practice,  however,  such  fine  proportions  are  not  indulged 
in.  Water  for  concrete,  mortar,  brickwork,  &c.,  is  usually 
included  in  the  item  of  "  Water  for  the  Works,"  under  the 
heading  of  Preliminary  and  Provisions,  but  is  herein  shown 
separately  for  the  sake  of  better  analyses.  Then  the  calcula- 
tion of  1  cubic  yard  of  stone  or  grey  chalk  lime  viortar,  mixed 
in  the  proper  proportion  of  1  lime  to  3  sand  (which  is  far 
stronger  than  the  old-fashioned  1  to  2)  would  be : — 


9  bushels  of  stone  lime  at  8|(Z. 

1  cubic  yard  of  sand  at  6s.     ... 

50  gallons  water,  say  ... 

Labour,  mixing  by  hand,  7  hours  labourer  at  6d. 


s. 

cl. 

6 

n 

0 

0 

0 

H 

3 

6 

16 

0 

Cost  per  yard  cube 


This  includes   profit.     The  cost  per  foot  cube  would  therefore   be 
16s.  -^  27  =  Id. 


For  cement  mortar,  1  to  3,  also 
calculations  would  appear  : — 

6f  bushels  of  Portland  cement  at  Is.  lOd. 
f  cubic  yard  of  sand  at  6s.     ... 
37  gallons  water 
Labour,  7  hours  at  6d. 

Cost  per  yard  cube  ... 

And  cost  per  foot  cube,  19s.  7d. 


a  usual  proportion,  the 


s.    d. 


11 

85 

4 

H 

U 

2h 

3 

G 

19    7 


27  =  8^d. 


Hair  viortar  is  required  for  bedding  and  pointing  sash  and 
door-frames,  filleting,  &c.,  and  also  for  plastering.  Plain 
mortar  is  that  wdthout  hair,  or  coal-ash,  &c.,  being  used  for 
ordinary  wall  building.  A  bushel  of  dry  hair  weighs  about 
14  lb.,  and  is  classed  according  to  quality,  as  Nos.  1,  2,  and 
3,  the  latter  being  the  best.  The  usual  quantity  allowed  is 
1  lb.  of  hair  to  3  cubic  feet  of  mortar,  making  9  lb.  of  hair  to 
the  yard  cube  of  mortar.  The  extra  cost  would  be  the  addition 
of   the  hair,  and  the  little   further  labour   needed  for   its 
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H; 

lired  stone 

s. 

d. 

...    6 

n 

...     6 

0 

...    0 

5 

...     0 

H 

...     3 

11 

...  16 

10 

thorough,  incorporation  with  the  %\hole  mass, 
hme  mortar,  1  to  3  : — 

9  bushels  of  stone  lime  at  Q^d 

1  cubic  yard  of  sand  at  6s.     ... 
9  lb.  hair  at  5s.  &d.  per  cwt.  ^  -^^  cwt.    ... 
50  gallons  water,  say  ... 
Labour,  about  8  hours  at  Qd.,  say    ... 

Cost  per  yard  cube 

Cost  per  cube  foot  =  l^d.  Coal-ash  mortar  is  similar  in 
price.  The  cost  of  mixing  mortar  by  mill  is  about  2s.  3c?., 
as  compared  with  3s.  GcZ.  by  hand ;  the  saving  is  obvious, 
while  the  quality  likewise  is  superior. 

Bricku-ork. — Materials :  With  walls  1-|- brick  thick,  there  are 

2  cubic  yards,  or  54  cubic  feet  of  mortar,  in  a  rod  reduced,  with 
i  in.  joints,  according  to  the  specification  that  no  four  courses, 
including  four  mortar  joints,  shall  gauge  more  than  1  in.  in 
addition  to  the  thickness  of  the  bricks  themselves.  This  is 
for  London  stocks,  8f  in.  by  4J  in.  by  2f  in.  thick,  the  amount 
of  mortar  being  ascertained  by  taking  out  the  quantities  for  the 
joints  alone.  Strictly  speaking,  rather  more  than  2  cubic  yards 
of  mortar  will  be  required,  as  there  will  be  waste  in  shrinkage 
and  di'oppings. 

Now  a  rod  of  brickwork  =  IG*  ft.  by  16i  ft.  by  1^  ft. 
(1^  brick  thick)  =  306  ft.  cube.  And  306  -  M  cubic  feet 
of  mortar  =  252  cubic  feet  of  space  occupied  by  the  bricks 
alone.  This,  divided  by  the  cubic  contents  of  a  brick,  Bi- 
cubic inches,  gives  a  result  of  4,258  bricks  as  the  net  quantity 
per  rod.  A  small  allowance  of  1  per  cent,  for  w^aste  is  suffi- 
cient, as  there  are  flues,  stone,  and  timber  not  deducted,  and 
thus  we  arrive  at  a  total  quantity  of  4,300  bricks  per  rod. 

When  the  bricks  are  larger,  such  as  those  used  in  the 
provinces,  the  quantity  of  mortar  is  less  ;  and  when  the 
joints  are  thicker  the  mortar  will  be  more. 

Taking  the  price  of  second  quality  kiln-burnt  stocks  at 
27s.  per  1,000  in  the  field,  and  30s.  per  1,000  brought 
alongside  the  wharf  in  London,  there  must  be  added  to  this 
the  cost  of  unloading  the  barges,  filling  the  carts,  and  carting 
and  delivery  within  a  mile,  which  would  be  5s,,  making  a 
total  of  35s.  per  1,000  delivered  on  site  in  the  city.  For 
every  mile  beyond.  Is.  6d.  must  be  added. 

Prices  of  bricks  and  tiles  are  very  uncertain,  and  are  mostly 
regulated  by  the  number  of  bricks,  &c.,  in  stock  at  each  yard. 
For  instance,  cases  have  been  seen  where  common  bricks  have 
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been  sold  at  19.5.  per  1,000  at  the  yard,  and  in  others  23s.  and 
24s.  per  1,000  dehvered  by  cart  within  a  reasonable  distance. 
It  is  known  that  brindles  have  been  parted  with  at  25s, 
2  J  in.  size  and  27s.  3  in.  size  into  boats  and  trucks.  Blue 
pavings  have  ranged  from  as  low  as  47s.  6d.  to  65s.  and  67s.  Qd. 
into  trucks  or  boats,  10  by  5  by  2  ;  other  sizes  corresponding 
thereto.  At  one  time  prices  stood  very  much  the  same  at 
all  works,  but  as  previously  stated  no  set  prices  now  rule, 
and  somebody  must  stand  to  lose  at  times.  Common  blue 
wire  cuts  are  sold  from  37s.  6d.  to  55s.  per  1,000,  and 
best  pressed  blues  57s.  6d.  to  72s.  6d.  per  1,000,  all 
dependent  on  varying  position  and  circumstances  of  each 
works.  These  are  Black  Country  prices.  For  a  large  con- 
tract of  upwards  of  a  million  3  in.  best  pressed  blues, 
dehvered  on  a  rail  rate  of  8s.  4fZ.,  76s.  per  1,000  delivered, 
less  2-|  per  cent,  monthly  account,  was  quoted.  A  fearfully 
low  price  this.     It  was  for  a  railway  extension. 

Water  for  BricMcork. — Bricks  absoi'b  about  one-fifth  of 
their  weight  in  water  after  24  hours'  immersion.  This  is 
equivalent  to  practically  1  pint  per  brick  for  absorption, 
which  is  a  ready  guide  for  wetting  allowance  for  bricks 
prior  to  laying.  As  there  are  4,300  bricks  per  rod,  these 
will  take  up  4,300  pints  of  water,  if  the  specification  stipu- 
lates that  the  bricks  shall  be  placed  to  soak  in  a  tub  for 
some  time  before  setting.  Now  4,300  pints  -i-  8  pints  per 
gallon  =  nearly  540  gallons  of  water  required  per  rod  of 
brickwork.  If,  however,  the  bricks  are  only  to  be  sprinkled 
from  a  hose  or  a  bucket,  it  is  impossible  to  say  how  much 
water  is  likely  to  be  used. 

Labour. — In  foundations  and  walls  where  the  joints  are  left 
rough,  a  bricklayer,  supplied  with  materials  by  his  labourer, 
can  lay  1,500  bricks  per  day  of  ten  hom-s,  as,  owing  to  the  mass 
of  the  work,  he  can  pack  them  in  with  both  hands.  In  boundary 
and  other  walls  where  both  faces  have  to  be  worked  fair,  not 
more  than  1,000  ;  and  if  they  are  carefully  jointed  and  faced 
with  picked  bricks  of  a  uniform  colour,  not  more  than  500 
per  diem,  and  then  only  in  straight  walling  without  many 
openings.  The  time  spent  is  thus  less  for  thick  walls,  and 
greater  for  thin  ones. 

A  large  builder  told  the  writer  that  he  estimated  a  bricklayer 
laid  500  inside  and  300  facing  bricks  per  day,  which  would  be 
an  average  of  400  bricks  over  all  the  walling.  As  there  are  380 
bricks  in  a  cubic  yard,  this  would  be  roughly  a  cubic  yard  of 
brickwork  per  man  per  day.  Allow  one  labourer  to  attend  two 
bricklayers  :  hence  a  labourer's  time  is  half  a  bricklayer's. 
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The  labour  per  rod,  therefore,  in  building  brickwork  in 
mortar,  worked  fair  both  sides,  exclusive  of  pointing,  may  be 
taken  as : — 

£  s.  cl. 
For  walls  1  brick  thick  in  lime  mortar,  51  days  bricklayer  and 
labourer  at  13s.  ^d.  per  day  {lOd.  +  M.  =  16d.  X  10  hours) 
Ditto  Ih  h 
2 
3 
1 

li 
2' 
3 
For  the  use  of  scaffolding,  erection,  and  removal  4s.  per  rod  is  the 
almost  invariable  charge. 


ick 

thick 

ditto 

4r^  days 

4       n 

ditto 

1  in 

cement  mortar 

4^     „ 
5i     „ 

" 

>i 

>> 

5       „ 

4f     „ 

'- 

3     8 

4 

3    0 

0 

2  17 

9 

2  15 

3 

3  13 

4 

3    6 

8 

3     1 

4 

3    0 

0 

Brickwoek  in  Lime  Mortar  1  to  3. 

Then  the  valuation  of  a  rod  of  stock  brickwork,  standard 
thickness,  in  stone-lime  mortar,  1  to  3,  with  J  in.  joints, 
would  be : — 


4,300  stocks  at  35s.  per  1,000  delivered 

Water,  for  wetting  bricks  only,  say  540  gallons 

Labour  building,  4i  days  bricklayer  and  labourer  at  13s.  id 

(IQd.  +  6d.  =  16d.  X  10  hours)  

Use  of  scaffolding,  erection,  and  removal 

2  cubic  yards  of  stone-lime  mortar,  1  to  3,  at  IGs. 


£   s. 

...     7  10 
...     0    0 

[d. 

...     3    0 
...     0     4 
...     1  12 

d. 
6 
6 

0 
0 
0 

12     7 
...     1     5 

0 

...  13  12 

0 

Add  10  per  cent,  profit,  say 
Total  cost  per  rod... 


The  cost  per  yard  cube  can  easily  be  deduced  from  the 
foregoing  by  dividing  £13  12s.  by  11^,  the  number  of  cubic 
yards  per  rod,  which  gives  : — 

£1.3  12s.  Od.  -^  111  =  £1  is.  0(1,  cost  per  yard  cube. 

Similarly,  the  cost  per  foot  cube,  by  dividing  the  same  sum 
by  306,  the  number  of  cubic  feet  per  rod  : — 

£13  12s.  Od.  -^  306  =  lOfrf.,  cost  per  foot  cube. 


The  cost  per  yard  cube  and  per  foot  cube  can,  however,  be 
detailed  separately,  with  proportionate  reduction  in  materials 
and  labour,  but  the  larger  the  standard  taken  the  less  waste, 
and  the  closer  will  be  the  investigation. 
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Brickwork  in  Cement  Mortar  1  to  3. 

For  stock  brickwork  in  cement  mortar,  1  to  3,  standard 
thickness,  with  \  in.  joints  as  before,  the  valuation  would  be 
in  like  manner. 

4,300  stocks  at  35.s.  per  1,000  delivered 

Water,  for  wetting  bricks  only,  say  540  gallons 

Labour  building,  5  days  bricklayer  and  labourer  at  13s.  id. 

Use  of  scaffolding,  erection  and  removal 

2  cubic  yards  of  cement  mortar,  1  to  3,  at  19s.  Id. 


£ 

s. 

d. 

..     7 

10 

6 

...     0 

0 

6 

...     3 

6 

8 

...     0 

4 

0 

...     1 

19 

2 

13 

0 

10 

...     1 

6 

2 

...  14 

7 

0 

Add  10  per  cent,  profit        

Total  cost  per  rod 

Cost  per  yard  cube  would  be  £14  7s.  Od.  ~  11^  :=  £1  5s.  4fZ. 
And  tbe  cost  per  foot  cube  would  be  £14  7s.  Od.  -f-  306  =  ll^d. 

"When  brickwork  is  billed  "  extra  only  in  cement,"  tbe  cost 
can  readily  be  obtained  by  deducting  the  price  of  a  rod  of 
brickwork  in  mortar  from  a  rod  in  cement. 

With  these  examples  and  memoranda  before  him,  the 
student  should  be  able  to  work  out  for  himself  other  items 
where  the  proportions  of  lime  or  cement  and  sand  are 
different,  and  where  there  may  be  another  size  of  brick. 

Hollow  Walls  are  taken  as  solid,  the  cavity  being  measured 
in  the  thickness.  The  cost  is  the  same  as  ordinary  brickwork 
plus  the  galvanised-iron  ties  or  bonding  bricks,  and  allowing 
for  hay-bands  or  boards  to  prevent  the  mortar  from  dropping 
into  the  hollow  space — about  5s.  per  rod.  The  final  price, 
however,  is  closely  similar,  as  a  certain  amount  of  brickwork 
is  saved  by  the  cavity. 

Brichfork  in  Backing  to  Masonry  entails  a  little  more  time 
in  bonding  to  the  stone  walls,  and  also  requires  more  rough- 
cutting.  The  additional  rate  would  be  about  18s.  6cZ.  per 
rod,  Is.  Scl.  per  yard  cube,  or  |f?.  per  foot  cube. 

Facings. 

Extra  only  on  common  Brickioork  for  Facings  of  best  picked 
Stocks  finished  witJi  a  neatly  struck  Joint  as  the  Work  pro- 
ceeds.— There  are  272  ft.  super,  in  a  rod,  and  as  7  bricks  go 
to  the  square  foot,  this  gives  practically  2,000  facing  bricks 
per  rod,  with  allowance  for  waste.  The  item  is  merely  so 
much  labour  for  selecting  and  for  striking  joints,  and  a 
labourer  will  take  3^  hours  to  select  1,000  bricks,  or,  say, 
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7  hours  to  select  the  2,000  facing  bricks  requisite  per  rod. 
A  bricklayer  will  occupy  a  day  in  striking  the  joints  for  the 
1,000  bricks,  or,  say,  2  days  in  striking  the  2,000  facing 
bricks  necessary  per  rod. 

s.  d. 
Selecting  2,000  facing  bricks  for  a  rod,  7  hours  labourer  at  6d.  ...  3  6 
Striking  joints  for  ditto,  2  days  or  20  hours  bricklayer  at  lOd.    ...  16    8 

20  2 
Add  profit 2    0 

Cost  per  rod  of  272  ft.  super 22     2 

Cost  per  foot  super ...         ...         0    1 

Ditto  for  Facings  of  best  red  FareJiam  Bricks,  raked  out 
and  pointed  If  ith  a  neatly  struck  Joint  in  fine  Mortar. — Here 
there  is  extra  for  superior  bricks,  and  for  a  better  joint. 

s.    d. 

Cost  of  red  facing  bricks  per  1,000 61     0 

Deduct  cost  of  stocks  per  1,000        35    0 

Difference  per  1,000     ... 26    0 

And  as  there  are  7  facing  bricks  per  foot  super.,  we  now  proceed : — 

s.  d. 

Cost  of  7  bricks,  extra  only  at  26s.  (difference  as  above)  per  1,000    0  2^ 

Material  for  pointing  ...         ...         ...         ...         ...         0  OJ 

Labour  in  raking  out  and  pointing ...         ...  '      ...     0  OJ 


0    Si 
Add  profit  0     0^ 

Cost  per  foot  super.  ...         ...         ...         ...         ...         ...     0    3^ 

A  bricklayer  can  point  and  rub  15  facing  bricks  in  half  an  hour  = 
300  per  day. 

Joints  of  Bricku-ork  struck  fair  for  Inside  Work,  lime- 
ichiting,  &c. — This  is  merely  labour,  and  can  be  done  as  the 
work  proceeds.  A  bricklayer  could  do  40  yards  per  day,  or 
1  yard  in  a  quarter  of  an  hour. 

One-fourth  hour  bricklayer  at  10(Z.  ...         ...         

Add  profit  ...         

Cost  per  yard  super 

Arches. 

Extra  only  on  common  Bricktcoi-k  for  rubbed  and  gauged 
Arches  in  best  red  Bricks,  and  setting  and  ;pointing. — This  is 
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really  extra  on  the  facing  bricks,  which  have  been  akeady 
taken.  One  foot  super,  of  gaviged  arch  requires  ten  bricks, 
including  waste,  as  against  seven  bricks  for  facings. 

Cost  of  ten  cutters  at  80s.  per  1,000  

Deduct  cost  of  seven  facing  bricks,  extra  only  over  stocks 


Extra  mortar  for  setting,  &c.  

Labour  in  cutting,  rubbing,  and  setting ;    1^  hour  bricklayer 
at  10/i 
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d. 

0 

9i 

0 

H 

0 

n 

0 

Oi 

1 

01 

1 

8 

0 

2 

1 

10 

Add  10  per  cent,  profit 

Cost  per  foot  super. .. 


Ditto  for  axed  Arches  of  stock  Bricks  and  ditto. — No  special 
facing  bricks  are  required,  and  it  is  merely  a  matter  of 
cutting  and  setting. 

s.  d. 

Extra  mortar  for  setting,  &c.  0    0^ 

Labour  in  axing,  and  setting  ;  4-hour  bricklayer  at  lOd...         ...     0    4 


Add  profit 

Cost  per  foot  super. 


0    4| 
0    01 

0    43 


Extra  Labour,  Cutting,  and  Waste  to  Believing  Arclies. — 
These  are  generally  simply  numbered,  stating  the  size.     The 
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Fig.  1. 


internal  appearance  of  a  3  ft.  opening,  with  a  wooden  lintel, 
would  be  as  iu  Fig.  1,  with  dimensions  as  shown.     The  arch 
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is  one  brick  deep  by  one  brick  wide  (width  of  jamb).  The 
rough-cutting  is  the  girth  by  width  of  arch,  which  gives  the 
axing  required  on  the  adjacent  brickwork.  This  axing  is  the 
extra  labour  involved,  for  there  is  no  additional  trouble  in 
building  the  arch  itself,  which  has  been  included  in  the 
ordinary  walling. 

6  .  0  extrados, 
5  .  6  intrados. 

.  9  skewback. 

.9       „ 

s.   d. 

13  .  0  girth  X  .  9,  width  of  arch  = 

9|  ft.  super,  rough  cutting  and  waste  at  l£d.  ...  15 

Add  profit 0    2 


Total  per  No 1     7 


Is.  each  is  a  common  price.     Sometimes  the  rough-cutting 
to  skewbacks  is  taken  separately. 

Half -brick   Trimmer   Arch  in  Cement,  and  Levelling   in 
Concrete. 

£    s.  d. 
Cost  of  rod  of  brickwork  in  cement  mortar,  1  to  3     ...         ...     14     7    0 


£14  7s 

'  =  cost  of  brickwork  per  foot  super.,  1^  brick  thick...  ■  0     1     Of 


ti:-^±r::=  cost  of  ditto  1  brick  thick 0    0     4^ 

Levelling  up  with  lime  concrete  at  10s.  5fZ.  per  yard  cube  ...     0     0     1 
Rough-cutting,  about  1  foot  super,  at  l|d.      ...         ...         ...     0     0     Ij 


Cost  per  foot  super.        ...         ...     0    0    7 


It  will  be  observed  that  the  above  includes  profit 
throughout. 

Extra  on  Common  Brichicork  for  Moulded  Course. — This 
is  one  course  of  red  moulded  brick,  measured  extra  only  to 
common  brickwork,  and  the  cubical  contents  of  which  have 
already  been  taken  in  the  latter.  If  header  and  stretcher  be 
used  alternately,  allow  two  bricks  per  foot  run.  The  number 
will  be  a  trifle  less,  as  one  header  and  one  stretcher,  with 
two  joints,  would  measure  13^  in.,  but  this  extra  length  would 
allow  for  waste. 

s.  d, 

1,000  red  moulded  bricks  at  90s 90    0 

Deduct  cost  of  1,000  stocks  at  35s.  35    0 

Difference        ...         ...         ...         ...         ...         ...         55    0 
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Therefore  the  cost,  extra  only,  would  show  thus : — 

2  bricks  at  55s.  per  1,000      

Extra  cement ...         ...  

Extra  labour  in  setting  and  pointing        

Add  profit        

Cost  per  foot  run    ...         ...         ...         ...      0    2^ 

Mitres  to  ditto. — The  mitred  bricks  cost  double  the  price 
of  the  moulded  ones,  and  the  detail  would  be  worked  out 
similarly. 

s.   d. 

1,000  mitred  bricks  at  180s 180    0 

Deduct  cost  of  1,000  moulded  bricks  at  90s 90    0 

Difference        ...         ...         ...         

1  mitred  brick  at  90s.  per  1,000      ...         ...         

Add  profit        ...         ...         

Cost  per  mitre         

All  the  labour  and  setting  have  already  been  included  in 
the  lineal  dimension  of  the  moulded  course,  as  it  is  on  this 
that  the  mitres  are  extra. 

Damp-pkoof  Coukses. 

Damp-proof  Course  of  two  layers  of  stout  Slates,  breaking 
joint,  and  laid  in  Portland  Cement. — Countess  or  Duchess 
slates  are  generally  used,  and  second  quality  are  the  best  for 
this  class  of  work,  as  they  are  thicker  and  cheaper.  Slates 
are  sold  by  the  thousand  of  1,200  delivered,  and  the  area  of 
a  Countess  slate  would  be  20  in.  x  10  in.  =  li  ft.  super. ;  but 
allow  one  slate  to  the  square  foot,  reckoning  for  waste  in 
cutting  to  suit  thickness  of  wall.  And  as  there  are  two 
layers,  there  would  be  thus  two  slates  per  foot  super,  for  the 
damp-course. 

2  Countess  second  quality  Welsh  slates,  at  £9  per  1,200  in 
Loudon 

Cement  mortar  for  laying  ditto 

Labour  in  cutting  and  laying         ...         

Add  profit         

Cost  per  foot  super.  
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4 

6 

0 

6 

5 

0 

Damp-proof  courses  of  special  kinds  of  asphalt  are  best 
laid  by  the  expert  when  in  large  quantities. 

FlRE-WOKK. 

Scttiiuj  Grates  and  Stoves,  not  exceeding  40  in.  in  width. — 
A  bricklayer  and  labourer  would  take  from  two  to  three 
hours  to  set  an  ordinary  grate,  and  some  common  brickwork 
would  be  required  for  the  backing,  as  well  as  fireclay  for  the 
fire-lumps. 

s.    d. 

2J  hours  bricklayer  (lOd.)  and  labourer  (6d.)  at  Is.  Ad 3     4 

Brickwork  and  fireclay,  say .. .         ...         ...         ...         ...         ...       1     2 

Add  profit        

Cost  of  each...         ...         

Eanges  and  kitcheners  would  cost  a  great  deal  more, 
depending  upon  the  type  of  apparatus  and  the  size  of  the 
opening. 

Paving. 

Paving  of  hard  sound  Stocks,  laid  flat  in  Sand. — This  will 
require  36  bricks,  and  1  cubic  foot  of  sand,  per  yard  super. 
The  labour  will  be  half  an  hour  of  a  bricklayer  and  labourer. 

s.  d. 

36  stock  bricks  at  35s.  per  1,000     1  3 

-^V  cubic  yard  of  sand  at  6s....         ...         ...         0  2^ 

Labour  ^-hour  bricklayer  (lOcZ.),  and  labourer  (6rf.)  at  Is.  4d....       0  8 

Add  profit        

Cost  per  yard  super.  

Ditto  on  edge  in  Sand. — Here  52  bricks  are  required  per 
yard  super.,  and  a  little  more  than  1  cubic  foot  of  sand, 
owing  to  the  additional  number  of  joints.  Time  will  be 
three-quarters  of  an  hour. 

52  stock  bricks  at  35s.  per  1,000         

1^/27  cubic  yard  of  sand  at  6s.         ...         ...         

Labour,  fths-hour  bricklayer  and  labourer  at  Is.  id.     ... 

Add  profit        

Cost  per  yard  super.  
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Paving  of  hard  sound  Stocks  laid  flat  in  lime  Mortar. — The 
quantity  of  materials  will  be  the  same,  but  labour  will  be 
three-quarters  of  an  hour,  as  the  spreading  and  filling-in  of 
the  mortar  will  occupy  more  time. 

s.  d. 

36  stock  bricks  at  35s.  per  1,000 1     3 

•Jy  cubic  yard  of  lime  mortar  at  16s.         ...         ...         ...         ...       0    7 

Labour,  ftbs-bour  bricklayer  and  labourer  at  Is.  4fZ 1    0 

2  10 
Add  profit        0    3 


Cost  per  yard  super.  3     1 


Ditto  on  edge  in  lime  Mortar. — Labour,  one  hour  in  this 

case. 

s.  d. 

52  stock  bricks  at  35s.  per  1,000     1  9^ 

1^/27  cubic  yard  of  lime  mortar  at  16s.     ...         ...         ...         ...       0  8| 

Labour,  1  hour  bricklayer  and  labourer  at  Is.  4d.  1  4 


Add  profit 


Cost  per  yard  super.  4    3 


Paving  of  6  in.  by  6  in.  red  Staffordshire  Tiles  laid  in 
Lime  Mortar  and  jointed  in  Cement. — These  quarries,  as 
they  are  termed  in  the  trade,  are  of  many  qualities  and 
various  coloui's,  differing  in  price  from  6s.  to  10s.  per  100, 
delivered  in  London.  The  trade  discount  is  usually  10  per 
cent.  A  fair  price  for  average  quality  would  be  8s.  per  100, 
and  there  are  thirty-six  of  this  sized  tile  to  the  square  yard. 
The  attendance  of  a  labourer  would  be  small,  most  of  the 
w^ork  in  connection  with  the  laying  being  performed  by  the 
bricklayer  alone. 

36  Staffordshire  tiles,  6  in.  X  6  in.,  at  8s.  per  100 
\  cubic  foot  of  lime  mortar  at  Id.,  for  laying 
Cement  for  jointing 
Labour,  2  hours  bricklayer  at  lOd.  ... 
Attendance,  ^  hour  labourer  at  Q>d 

Add  profit  

Cost  per  yard  super 5     6 

The  labour  will  be  increased  if  tiles  of  two  or  more  colours 
have  to  be  selected  when  laying,  or  when  the   pattern  is 
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elaborate.      Bedding   in   cement   will,   of   course,  be   more 
expensive  than  merely  bedding  in  lime  mortar. 

Pointing. 

Pointing  neio  Work,  flat-struck  joint  in  Lime  Mortar, 
including  Baking  out  the  Joints. — A  cubic  yard  of  lime 
mortar  will  point  170  sq.  yds.  of  walling,  and  it  will  take  a 
bricklayer  and  labourer  one  hour  per  yard  super,  for  labour. 

y^  cubic  yard  of  lime  mortar  at  16s.  ...         

Labour,  1  hour  bricklayer  and  labourer  at  Is.  4d. 
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Add  profit  ...         

Cost  per  yard  super 

Eaking  out  old  mortar  joints,  colouring,  and  flat-joint 
pointing  is  often  sublet  in  London  at  8s.  per  100  ft.  super. 
for  labour  and  material. 

Ditto  in  Cement  Mortar,  ditto. — A  cubic  yard  of  cement 
mortal",  1  to  2,  will  point  225  sq.  yds.  of  walling,  and  it  will 
take  a  bricklayer  and  labourer  1^^  hour  per  yard  super,  for 
labour. 

s.    d. 

^^  yard  cube  of  cement  mortar  at  2.3s.  9d.  0     IJ 

Labour,  1^^  hour  bricklayer  and  labourer  at  Is.  id 1     5| 

1    6f 
Add  profit  0    2^ 


Cost  per  yard  super 1    9 


If  the  pointing  is  to  old  w^ork,  a  scaffold  would  have  to  be 
put  up  and  removed,  for  which  allow  an  extra  quarter  of 
an  hour  per  yard  super,  of  time  for  bricklayer  and  labourer. 
There  would  also  be  some  further  labour  for  raking  out  old 
joints,  as  compared  with  that  in  new  work. 

Cement  Filleting. — A  bricklayer  and  labourer  will  run 
10  ft.  per  hour  of  2^  in.  by  f  in.  cement  filleting  under 
slating  to  gables,  using  guiding  laths. 

Bedding. 

Bedding  Frames  in  Hair  Mortar  and  Pointing  in  Cement. 
— This  implies  that  that  portion  of  the  frame  which  abuts 

H.E.  G 
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against  the  inner  reveal  is  bedded  in  a  narrow  band  of  hair 
mortar,  and  that  the  exposed  edge  of  this  is  pointed  all 
round  after  fixing  the  frame.  As  the  frame  is  supposed  to 
be  24  ft.,  the  area  of  bedding  (24  ft.  by  4|-  in.)  would  be 
1  sq.  yd.,  or  require,  say,  ^  ft.  cube  of  mortar.  Labour 
would  be  about  ^  hour  bricklayer  and  labourer. 

s.    d. 

J  ft.  cube  hair  mortar  at  7|d.  for  screeding  0    3| 

Cement  for  pointing  all  round  ...         ...         ...         ...         ...     0     1 

J  hour  bricklayer  and  labourer  at  Is.  4cZ ...     0    8 

1    Oa 
Add  profit  0    IJ 


Cost  of  each 1     2 


The  usual  price  is  Is.,  and  large  frames,  24  ft.  to  36  ft. 
super..  Is.  6d.  each.  Sometimes  this  item  is  billed  at  per 
yard  run,  in  which  case  the  price  would  be  Is.  2d.  ~  6  yds. 
(18  ft.),  or,  say,  2d.  per  yard  run. 

Bedding  wall-plates,  and  window-boards,  &c.,  would  be 
analysed  in  the  same  manner.  A  bricklayer,  with  attendant 
labourer,  will  bed  about  25  ft.  run  of  4^  in.  by  3  in.  wall- 
plate  per  hour. 

Cutting  and  Pinning. 

Bough  Chitting  and  Waste. — This  is  for  such  parts  as 
gables,  skewbacks,  over  arches,  &c.  The  waste  is  usually 
small,  and  is  mainly  taken  into  consideration  in  the  number 
of  bricks  allowed  per  rod  of  brickwork. 

s.    d. 

Waste  in  cutting,  say 0    0^ 

Labour  in  cutting  and  rubbing,  ^  hour  bricklayer  at  lOd.        ...     0     1 

Add  profit  

Cost  per  foot  super 

Fair  Cutting  and  Rubbing. — Here  more  labour  is  entailed 
than  in  last,  while  the  waste  is  the  same. 

Waste  in  cutting,  say ...         

Labour  in  cutting  and  rubbing,  J  hour  bricklayer  at  10^. 

Add  profit  ...         

Cost  per  foot  super.  ...         ...         
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Skewback  Cutting,  5  in.  tcide. — This  is  cut  after  the  work 
is  built,  and  generally  refers  to  trimmer  arches.  The  skew- 
back  is  4^  in.  wide,  but  is  measured  as  5  in.  The  labour 
would  be  one-fifth  hour  of  bricklayer  at  lOd.  =  2d.  per 
foot  ]"un. 

Bough  Cutting  for  A-in.  Chase. — This  will  probably  apply 
to  cutting  a  chase  for  a  soil-pipe  ;  but  this  is  generally  left 
as  the  work  is  carried  up  and  is  half  a  brick  each  w^ay  ; 
there  would  thus  be  no  need  to  price  it.  But  if  the  pipe  is 
small,  the  chase  would  most  likely  be  cut  afterwards,  and 
would  only  mean  a  few  minutes'  labour  with  hammer  and 
chisel,  being  estimated  at  about  M.  per  foot  run,  including 
profit. 

Cutting  Groove. — A  bricklayer  will  cut  17  ft.  run  in  an 
hour  of  grooving,  1  in.  deep,  in  brickwork  for  lead  flashing. 
He  will  point  twice  this  quantity,  or  34  ft.  run,  of  flashing 
per  hour. 

Cut  for,  and  Pin  Edges  of.  Landings  in  Cement. — If  these 
have  not  already  been  built  in  with  the  work,  as  they  should 
be,  the  brickwork  will  have  to  be  cut  away  for  them.  For  a 
3-in.  landing  one  course  of  bricks  will  have  to  be  removed, 
and  above  this  to  6  in,  two  courses.  The  lineal  space  above 
and  below  will  then  have  to  be  made  good,  and  the  edges  of 
stone  pointed  with  cement ;  the  mason  will  fix  the  landing. 
For  a  6-in.  landing  (cutting  out  two  courses)  the  detail 
would  appear  : — 


s. 

d. 
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Bricklayer,  \  hour  at  lOd. 

Cement  for  making  good  and  pointing 


Add  profit  

Cost  per  foot  rmi 


For  a  3-in.  landing  (cutting  out  one  course),  take  half  the 
foregoing  labour,  making  3rf.  per  foot  run  for  the  whole  cost. 
Add  Id.  per  foot  run  for  every  inch  of  increased  thickness  of 
landing. 

Cutting  Toothings  and  Bonding  Neio  Brickwork  to  Old. — 
One  course  in  every  four  of  the  new  brickwork  would  be 
toothed  4^  in.  into  the  old,  which  would  be  cut  out  to 
receive  the  projection.  The  remaining  three  courses  would 
make   a   straight   joint.     The   cost   of   the   extra  materials 
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should  be  included  ^yitb  the  labour.     For  li-brick  wall  the 
detail  would  be  : — 

Extra  brickwork,  13^  in.  by  3  in.  by  ih  in.  projection     ... 

Extra  lime  mortar  for  tootliing 

Labour,  i  hour  bricklayer  at  lOfZ.     ...         ...         

Add  profit 

Cost  per  foot  super 


The  toothings  rightly  should  be  in  cement,  in  which  case 
add  Id.  to  the  foregoing  rate. 

Cut  for,  and  Pin  in  Cement,  Ends  of  Steps. — An  item  of 
this  sort  is  on  the  assumption  that,  owing  to  the  great 
trouble  and  accuracy  required  in  making  provision  before- 
hand, the  holes  for  steps,  &c.,  are  cut  away  and  made  good 
after  the  brickwork  is  up.  A  bricklayer  and  labourer  would 
be  occupied  half  an  hour  over  each  job. 

s.    d. 
Labour,  \  hour  bricklayer  and  labourer  at  Is.  4d.  ...         ...     0 

Cement  for  pointing  and  making  good       

Add  profit  ...         ...         ...         

Cost  of  each 


Cut  for,  and  Pin  in  Cement,  Ends  of  Timbers,  Girders,  dc. — 
Although  these  are  described  as  "  cut  for  and  pinned," 
they  are,  of  course,  merely  built  in  and  pointed  up  as 
the  work  proceeds.  The  area  of  end  is  not  supposed 
to  exceed  36  sq.  ins.  for  small  timbers,  and  when  above 
this  the  section  should  be  stated.  Ends  of  joists  are  not 
included  under  this  heading,  as  they  do  not  necessitate 
extra  labour. 


Labour,  \  hour  bricklayer  and  labourer  at  Is.  4rf. 
Cement  for  pinning      


Add  profit 

Cost  of  each 0    G 
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Cut  and  Form  Holes  for  Pipes. — The  price  of  this  would 
vaiy  accoi'ding  to  the  size  of  the  pipe  and  thickness  of  wall. 
For  a  wall  one  brick  thick  allow  : — 

s.    d. 
Bricklayer,  ^  hour  at  10(7.       ...         ...         ...         ...         ...         ...     0    5 

Cement  for  making  good         ...         


0 

2 

0 
0 
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1 

0 

8 

Add  profit  

Cost  per  hole...         ...         ...         

Allow  f  hour  for  li^-brick  wall,  and  1  hour  for  a  2-brick 
wall,  with  cement  in  proportion. 

Miscellaneous. 

Core  and  Parget  Smoke  Flues. — This  is  generally  stated 
by  the  number,  without  giving  size  or  length,  which  is  an 
unsatisfactory  practice.  The  contractor  in  such  a  case  must 
find  out  particulars  from  the  drawings.  The  saving  of 
brickwork  by  the  non-deduction  of  flue  in  the  Quantities 
should  pay  for  the  labour  in  forming,  so  that  only  the  parget 
rendering  of  lime  and  cowdung  need  be  reckoned.  For  a 
flue  9  in.  by  9  in.  (3  ft.  perimeter)  and  40  ft.  long,  the  value 
of  the  materials  for  pargetting  would  be  : — 


40.0 

3.0 

s.     d. 

120  .  0  =:  13^  yards  super,  of  rendering  material  at  l^d.... 

.     1     45 

Add  profit           

,  0  n 

Cost  per  flue ...         1    6 

This  is  generally  considered  too  low  an  estimate,  but  it  is 
almost  universally  adopted.  A  better  mode  of  valuation 
would  be  to  state  size  of  flue  and  to  price  at  per  foot  run,  at 
say  Id.  for  above  size,  which  would  be  much  nearer  the  mark. 
This  would  give  3s.  id.  per  flue  (40  ft.  long)  instead  of  Is.  6d. 

Loading  Bricks. — A  labourer  can  pick  up  and  throw  to  a 
carter  standing  in  a  cart  100  bricks  in  five  minutes,  or 
1,200  per  hour,  when  loading  close  by.  This  means  9d.  per 
1,000.  Loading  at  Fareham,  piecework,  costs  4cZ.  per 
1,000.  But  if  the  labourer  has  to  walk  three  yards  to 
and  from  the  cart  and  pick  up  and  throw,  it  will  take  him 
twice  as  long,  or  600  bricks  loaded  per  hour.  The  carter 
packs  the  bricks  in  his  cart  as  he  receives  them. 
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Terracotta  Chimney-pot,  3  ft.  high,  and  Flaunced  in 
Cement. — The  wholesale  trade  price  of  a  terracotta  chimney- 
pot, 3  ft.  high,  and  of  plain  design,  would  average  2s.  3d., 
but  it  greatly  varies.  The  trade  discount  off  published  lists 
of  chimney-pots  is  15  per  cent.  It  will  have  to  be  set  and 
flaunced,  or  floated  about  with  a  weathering  of  cement. 

Net  cost  of  chimuej'-pou,  3  ft.  high  ... 

Cement  mortar,  i  ft.  cube  at  lOJf?.  ...         

Fixing,  &c.,  1  hour  bricklayer  at  lOd.         

Add  profit,  say 

Cost  of  each 

Terracotta  Air-bricks,  9  in.  by  3  in.  and  Built  in. — These 
cost  25s.  per  hundred,  wholesale  trade  price.  The  inside  of 
the  air-flue  opening  would  be  rendered  in  cement,  and  the 
area  would  be  24  in.  girth  by  9  in.  depth,  for  li^-brick  wall. 

1  terracotta  air-brick,  9  in.  X  3  in.,  at  25s.  per  100 
Rendering  in  cement,  24  in.  X  9  in.  ^  1  ft.  6  in.  area  ... 
Labour,  J  hour  bricklayer  at  lOd 

Add  profit  ...         ...         ...         ...         ...         

Cost  of  each 

The  price  of  9  in.  by  6  in.  air-bricks  is  66s.  per 
hundi'ed,  and  this  size  fits  two  courses  in  height.  Some- 
times galvanised  "  air-bricks  "  are  specified  instead  of  terra- 
cotta ones. 
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MEMOEANDA. 
Weight  of  Stones. 


Per  ft.  cube. 

Abercarne 

weighs  IGC  lb.,  o 

Ancaster 

„      140 

Anston 

„      140 

Bath        

„      140 

Bolsover 

„      150 

Bramley  Fall    ... 

„      140 

Chilmark  or  Wardour 

„      150 

Corsehill 

„      158 

Craigleith 

„      145 

Doulting 

„      140 

Granite,  Aberdeen 

„      166 

Granite,  Devonshire 

,      172 

Hopton  Wood  ... 

„      160 

Kentish  Rag 

„      16G 

Ketton 

„      128 

Mansfield 

„      150 

Marble,  Sicilian 

„      170 

Painswick 

„      140 

Parkspring 

„      150 

Portland 

„      140 

Purbeck 

„      160 

Roche  Abbey     ... 

„      140 

Rubble  stone,  solid 

„      160 

Rubble  stone,  stacked 

„        93 

Whinstone 

„       172 

1  ton  =  13i  ft.  cube. 

„  =  16^ 

„  =16 

„  =16 

„  =  15 

„  =16 

„  =15 

„  =  Uh 

„  =  15i 

„  =  16" 

„  =  131 

„  =13' 

„  =  14 

„  =  131 

„  =  17* 

„  =15 

„  =13 

„  =16 

„  =15 

„  =16 

„  =  14 

„  =16 

„  =14 

„  =24 

,,  =13 


The  above  weights  have  been  given  in  round  numbers 
chiefly  for  the  purpose  of  calculating  carriage  and  cartage. 


Purbeck  paving 
2  in.      =    27  lb. 
21  in.    =    33-75  lb. 
3 In.       =     40-5  lb. 

Yorkshire  paving- 
2  in.       =     26  lb. 
21  in.    =    82-5  lb. 
3m.      =    39  1b. 


Weight  per  foot  super. : — 
31  in.     =     47-25  lb. 
4  m.       =     541b. 
41  in.     =     60-75  lb. 

-Weight  per  foot  super.  :- 
31  in.     =     45-5  lb. 
i'in.       =     52  lb. 
41  in.     =     58-5  lb. 


Marble  slabs — Weight  per  foot  super. 


^  in.    =    7-17  lb. 

I  in.     =  10-75  lb. 

1  in.      =  14-33  lb. 


l^in.     =     17-92  lb. 

U  in.     =    21-5  lb. 

l|  in.    =    25-08  lb. 


5  in. 

= 

67-5  lb. 

6  in. 

= 

81  lb. 

5  in. 

65  1b. 

6  in. 

= 

78  1b. 

2  in. 

28-67  lb 

21  in. 

= 

35-83  lb 
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HOW  TO  ESTIMATE. 


i 


s.    d. 


A  quarryman  will  be  able  to  turn  out  per  day  from  5  to  8 
tons  of  liroestone  and  other  stratified  rock,  and  from  i-  to  1 
ton  of  granite. 

1  load  of  rubble  stone  or  stone  paving  :=  1^  tons. 
A  cord  of  stone  =  100  ft.  cube  of  built  walling,  or  128  ft.  cube  of 
loose  stone. 


PEICES. 

Waller. 

Bubble  walls  of  local  stone  in  random  courses,  in 

lime  mortar 

Ditto  in  squared  courses,  in  lime  mortar 

Eough  random  walling  of  Kentish  rag,  in  lime 

mortar 

Eougb-coursed  ditto  ditto 

Rubble  flint  walling  laid  in  courses,  well  grouted 

and  pointed 

Taking   down   old   rubble   walls   in  mortar,  and 

cleaning  and  stacking 
Add  for  faces  of  rubble  flint  work,  neatly  pointed 

with  coal-ash  mortar         ...         ...         

Ditto,  ditto,  with  Portland  cement  

Cutting  into  old  masonry  to  form  toothing  for, 

and  bonding  in  new  work,  face  measure  only  to 

be  taken,  but  including  value  of  new  stone  in 

bonding,  aU  materials  and  labour,  in  mortar 

Ditto,  ditto,  in  cement  

Rough  cutting  to  rakes  and  splays,  straight 
Extra  for  labour  in  forming  external  or  internal 

angles  

Roughly  squaring  quoin  stones 

Rubble   for  breakwaters,   sea-walls,   and   similar 

purposes 
Stone  for  rubble  work,  at  the  quarries 
Kentish  rag  for  random-dressed  facing,  at  Jlaid 

stone 

Ditto,  hammer-dressed  ditto 
Ditto,  for  foundations   ditto 


per  yd. 

cube 

17 
20 

9 
0 

>) 

16 

6 

20 

0 

)) 

16 

0 

)> 

3 

3^ 

per  yd 

sup. 

0 
0 

8 
10 

per  ft. 

sup. 

0 
0 

6 

8 

>i 

0 

2 

per  ft 

run 

0 
0 

1 
6 

per 

ion 

8 
3 

0 
6 

6 

6 

10 

6 

)) 

3 

0 

Mason. 

portland  stone, 

(In  lengths  not  exceeding  6  ft.,  or  above  40  ft.  cube.) 


Portland   stone   in    block,    rough    from    quarry, 

delivered  at  London  terminus     ... 
Ditto,  roughly  squared,  including  carting  to  site, 

hoisting  80  ft.,  and  setting  in  lime  mortar 
Ditto,  but  including  half-sawing  to  faces,  beds, 

and  joints,  and  ditto  


per  ft.  cube      2    0^ 
3     5 


4     3i 
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Portland  Stone — continued. 

s.    d. 
Hoisting  stone  above  30  ft.,  for  each  additional 

10  ft per  ft.  cube     0     1 

Portland  stone,  and  labour  in  fronts  of  public 

buildings,  ashlar-faced,  and  setting  in  mortar...  ,,  7    0 

Taking  down  ashlar  stone  in  waU,  clean  and  stack 

within  25  yards      ,,  0     2 

Bases  for  columns,  plain  worked  where  seen, 
chamfered  on  top  edge,  sunk  for  iron  column, 

and  set  in  mortar ,,  7     6 

Pier  caps,  worked  plain  and  rubbed,  weathered  on 

top,  throated  all  round,  and  set  in  mortar      ...  ,,  9     0 

Hinge  stones,  worked  fair  on  exposed  faces, 
squared,  back  joint  and  parallel  beds,  and  set  in 

mortar         ,,  6    4 

Stop  stones,  worked  fair  on  exposed  face,  and  set 

in  inortar     ...         ...         ...         ...         ...         ...  „  4  10 

Ashlar,  4  in.  thick,  including  beds,  joints,  and 

face,  and  set  per  ft.  sup.       2     6 

For  every  inch  in  thickness  on  bed,  add ,,  0    7 

Coping,  double-weathered,  12  in.  wide  by  4  in. 
thick,  rubbed  on  top  and  two  sides,  throated 
both  edges,  including  beds  and  joints,  and  set  in 

lime  mortar per  ft.  run       3     3| 

Cornice,  18  in.  wide  by  12  in.  deep,  weathered, 
with  moulding  18  in.  girth,  rubbed  and  set  in 

lime  mortar...         ,,  9  H 

Curb,  6  in.  by  6  in.,  rubbed  on  exposed  faces, 
including  beds  and  joints,  double  chamfered, 

and  set  in  lime  mortar      ...         ...  ,,  2  10| 

Square  step,  12  in.  by  6  in.  rubbed  on  exposed 

faces  and  bedded  in  mortar         ,,  2     7^ 

Spandrel  step,  12  in.  by  6  in.  plain,  and  ditto, 

ditto „  2     5 

Add  if  back  joints  to  steps  are  taken  separately  ...  ,,  0    2 

Bounded  ends  to  steps  each  1     0 

Plain  ditto       ,,  0     6 

Spandrel  step,  5  ft.  long  by  12  in.  by  6  in.,  moulded 
and   returned,    rubbed   on   exposed   faces,   and 
pointed  and  pinned  in  wall  in  cement  ...         ...  ,,  32     4 

Window-sill,  4  ft.  long  by  12  in.  by  4  in.,  sunk 
weathered  and  throated,  grooved  for  iron  tongue, 
rubbed,  including  seats  for  jambs  and  fair  ends, 

and  set  in  mortar  ...         ...         „  12  11 

Fair  ends,  if  taken  separately,  to  window-sills    ...  ,,  0    2 

Seats  for  jambs,  ditto  ditto  ...         ...         ...  ,,  10 

Arch  stone,  or  voussoir,  14  in.  by  18  in.  by  9  in., 
rubbed  on  exposed  faces,  and  set  in  cement    ...  ,,  9    5 

LABOUR. 

Face  work  with  roughly  punched  or  picked  centre 

and  drafted  margin  not  exceeding  1|  in.  wide...  per  ft.  sup.  0  8 

Roughly  dressing  sides  of  blocks     ...         ...         ...  ,,  0  1^ 

Half-sawing     ,,  0  3 
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HOW  TO  ESTIMATE. 


s.    d. 


Laboue— con/m«cd. 

Half-plain  or  sawn  work,  straight,  as  in  beds  or 
joints... 

Ditto,  ditto,  circular  ditto   ...         

Plain  work,  straight,  as  in  faces,  &c. 

.,  circular  ditto     ... 

Sunk  work,  straight,  as  in  splays  or  batters 
,,  circular  ditto     ... 

,,  straight,  as  in  rebates... 

,,  circular  ditto     ... 

Moulded  work,  plain,  straight,  as  in  cornices 

,,  ,,     circular  ditto  

Circular  work  to  shafts  of  columns  

Circular  circular  work,  as  in  spheres 
Rubbed  work,  extra  only  to  foregoing,  plain,  straight 
,,  ,,     circular 

,,  sunk,  straight 

„  „     circular 

,,     moulded,  straight 
,,  ,,    circular 

Chamfer,  not  exceeding  h  in.  wide,  straight 

,,  ,,  ,,  ,,     circular 

,,        over  4  in.  but  under  3  in.  wide,  straight 
,,  ,,  „  ,,  circular 

Tooled  edge,  not  exceeding  3  in.  wide,  straight  ... 
»  „  ))  >»     circular  ... 

Grooves,  not  exceeding  3  in.  girth,  straight 
,,  ,,  ,,  circular 

Grooves,  small,  or  throat,  as  for  tongues  of  window- 
sills,  straight 

Ditto,  ditto,  ditto  circular   ...         

Moulding,  not  exceeding  3  in.  girth,  straight 
,,  ,,  ,,  circular 

Rebate,  not  exceeding  3  in.  girth,  straight 
,,  ,,  ,,        circular 

Rounded  edge,  not  exceeding  3  in.  girth,  straight 
,,  ,,  ,,  circular 

Mitred  angles,  external,  sunk  work,  to  chamfers, 

gi'ooves,  rebates,  &c. 
Ditto,  internal  ditto  ditto    ... 
Mortise  or  rail  holes  for  balusters,  dowels,  lewis 
ends   of   bolts,    &c.,    each   hole   not   exceeding 
3  cubic  inches  (including  profit)... 
Add  if  run  with  lead  (labour,  fuel,  and  lead) 
Ditto  with  neat  Portland  cement  ... 
Mortises  for  newels    ... 

Stopped  ends  to  small  chamfers,  grooves,  rebates, 
&c 


r  ft.  sup. 

0  51 
0  8 

0  10 

1  4 
1  2 

1  6 

1  7 

2  0 
2  0 
2  6 

2  6 

3  9 

0  li 

0  2 

0   13 

0  2i 
0  2i 

0  3' 

^x  ft.  run 

0  1 

0  n 

0  2h 

0  34 
0  24 
0  34 

0  44 

0  6^ 

0  1 

0  2 
0  8 

1  0 

0  4 
0  54 

0  2| 
0  4 

each 

0  2 

" 

0  3 

0  3 

ij 

0  3 

,, 

0  1 

)) 

0  10 

0   ih 


YORK    STONE. 


2  in.  paving,  rubbed,  jointed,  and  laid  in  mortar 

2  in.  hearth,  ditto  ditto        

Add  if  laid  and  jointed  in  cement  instead  of  mortar 


per  ft.  sup. 


1  2 
1  G 
0    2 


JJ 

0 

3 

)) 

0 

^ 

,, 

2 

6 

per  ft.  run 

0 

9 

J, 

0 

U 

0 

U 

0 

2 

,, 

0 

G 
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York  Stone — continued. 

s.     d. 
Taking  up  stone  paving,  cleaning,  and  removing 

under  50  3'ards        ...         ...         ...      per  ft.  sup.     0     1 

Taking  up  old  paving,  squaring,  and  relaying 
New  facing  old  paving 

4-in.  landings,  rubbed,  jointed,  and  laid  in  mortar 
Joggle  joint  in  ditto,  and  run  with  cement 
Edges  coped  or  sawn  to  2-in.  paving 

Sunk  rebate  on  edges,  ditto...         

Scribing  or  bevel  cutting,  ditto       ...         

Circular  cutting,  including  waste,  ditto    ... 
Channel  stones,  12  in.  by  4  in.,  quarry-faced,  with 

circular  sunk  channel,  and  set  and  jointed  in 

cement         ...         ...  ,,  2     1 

Taking  up  ditto,  and  clean  and  stack       ...         ...  ,,  0     1^ 

Step,  12  in.  by  6  in.,  rubbed  top  and  face,  and 

bedded  in  cement ,,  3    6 

Add  if  back-jointed    ...         ...         ...         ...         ...  ,,  0    2 

Rounded  ends  to  steps  ...         ...         ...         ...  each  1     3 

Plain  ditto       „  0     8 

Notches  in  hearths  for  jambs  ...         ...         ...  ,,  0     5^ 

Returned  ends  and  junctions  to  channels  ...  ,,  0     8 

Stopped  ends  to  ditto ...  ,,  0     4 

Templates,  9  in.  by  9  in.  by  3  in.  tooled,  and  set 

in  cement     ...         ...         ,,  16 

Holes,   1  in.   in  diameter  and  under,  drilled  or 

jumped  for  bolts,  &c per  inch        0     1 

ABERDEEN    GRANITE. 

Granite  in   block,   including  waste,   profit,   and 

cartage  within  four  miles   of   the   merchant's 

depot  in  London     ...         ...         ...         ...         ...      per  ft.  cube     5     6 

Ditto,  including  hoisting,  setting,  and  scaffolding  „  6    6 

Plain  ashlar,  fine-axed  work,  and  set  complete  ...  ,,  15     6 

Plain  shop  fronts,  polished,  and  set  complete     ...  ,,  20     0 

Plain  pilasters,  polished  on  face  and  two  returns, 

and  about  4  in.  on  bed,  measured  on  face         ...     per  ft.  sup.     15     6 
Steps,  12  in.  by  7  in.,  fair-axed,  and  set  complete     per  ft.  run        5     6 
Columns,  6  in.  diam.,  polished  and  fixed ...         ...  ,,  13     0 

Bases  for  columns,   18  in.    by    18  in.    by   9   in., 

rough-axed each  14    6 

Perforations,  sinkings,  and  mortises,   square   or 

circular,  with   sides  dressed  plain,  the   super- 
ficial area  only  to  be  measured,  for  areas  not 

exceeding  1  ft.  super per  inch  in  depth  0    8^ 

If  done  in  position ,,  11 

MISCELLANEOUS. 

Bath  stone  in  plain  dressings,  as  in  quoins,  &c., 

set  in  mortar  ...         ...     per  ft.  cube      3    9 

Ditto  in  church  dressings,  and  set  in  mortar      ...  ,,  5     0 

Stone  blocking  courses,  cornices,  strings,  bases, 

copings,  &c.,  exceeding  5  in.  thick,  taken  down, 

removed  25  yards,  and  stacked ,,  01| 
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0    9 


1 

G 

0 

G 

1 

G 

0 

9 

0 

6 

0 

6 

0 

9 

Miscellaneous — coittintied. 

Slate  dowel,  from  1  in.  to  2  in.  square,  and  from 
2  in.  to  4  in.  long,  and  run  with  cement, 
including  mortise  ...         ...         ...         ...         ...  each 

Copper  cramps,  8  in.  long,  light,  and  letting  in 
and  running  with  sulphur  ...         ...         ...  ,, 

Letting  in  coping  cramps  with  cement    ...         ...  ,, 

Letting  in  door-scrapers  into  step,  and  run  with 
lead ,, 

Window-sills  or  door-steps  taken  up,  and  removed 

to  store        ,, 

Pinning  in  ends  of  door  or  window-sills  in  cement  ,, 

Perforations,  sinkings,  and  mortises,  square  or 
circular,  with  sides  dressed  plain,  the  superficial 
area  only  to  be  measured,  for  areas  not  exceed- 
ing 1  ft.  super         ...         per  inch  in  depth 

If  done  in  position ,, 

Mateeials. 

(supplied  only.) 

Fuze,  Bickford's  safety        per  coi! 

Powder  for  blasting  ...         

Lead  for  running  in  mortises 

Cement,  Portland 

Lime,   unslaked,    ground   fine,    stone,    best  grey 

Dorking 
Ditto,  ditto,  lias,  Ljine  Regis,  &c.... 
Ditto,  ditto,  white  chalk 
Sand,  pit  or  river,  clean,  sharp,  unwashed 
,,                 ,,                   ,,           washed  ... 
Mortar,  stone  or  grey-chalk  lime,  1  to  3 

„      Portland  cement,  1  to  2 

,,            ,,                ,,       1  to  3 
Wages,  waller's  

,,      mason's         ...         

,.       labourer's      


of  4  fathoms 

0  10 

per  lb. 

0     8 
0     3 

per  bushel 

1  10 

0     8J 
0  10 

per  yd. cube 

)) 
per  ft.  cube 

0     7| 
G     0 
8     0 
0     7 
0  lOi 
0    84 

per  hour 

0    9 
0  10 
0    6 

ANALYSIS. 
Wallee. 

Bubble  masonry  is  usually  measured  by  the  cubic  yard, 
the  thickness  of  the  walls  being  stated.  This  standard  can 
be  afterwards  reduced  to  a  cubic  foot,  which  is  sometimes 
taken  instead.  Walls  12  in.  thick  and  under  are  kept 
separate. 

Bubble  Walling  of  Local  Stotie  in  random  courses  in  Lime 
Mortar. — Random  or  common  uncoursed  rubble-work  will 
require  33  cubic  feet,  or  say  1|-  cubic  yard,  of  stone  (includ- 
ing waste),  per  yard  cube.      As  24  cubic  feet  of  rubble  stone 
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stacked  equal  1  ton,  therefore  the  33  cubic  feet  required  per 
yard  cube  of  work  are  equivalent  to  about  IJ  ton,  the  stone 
being  sold  by  weight.     About  9  cubic  feet  of  mortar  will  be 
needed  to  fill  up  the  voids.     Labour,  3  hours  of  waller  and 
labourer. 

s.   d. 
IJ  cubic  yards,  or  1^  ton  of  rubble  stone  at  3s.  6d.  per  ton  ...     4     8 

1^  ton  =  say  1  load  carting  stone    ...         ...         ...         ...         ...     2     6 

9  cubic  feet  of  lime  mortar  at  7c?. 

Waller  and  labourer,  3  hours  at  Is.  dd.  {9d.  +  Gd.) 


5 
3 

3 
9 

16 
1 

2 

7 

17 

9 

Add  10  per  cent,  profit  ...         ...         ...         

Cost  per  yard  cube 

Cost  per  foot  cube  =  17s.  9d.  -=-  27  =  8d. 
Bubble  Walling  of  Local  Stone  in  squared  courses  in  Lime 
Mortar. — About  35  cubic  feet,  or  say  IJ  cubic  yard,  of  stone 
will  now  be  required  if  in  thick  walls,  as  the  squaring  will 
necessitate  greater  waste,  and  hence  rather  more  rubble. 
The  1^  cubic  yard  would  weigh  some  1^  ton.  Less  mortar 
(7  cubic  feet)  and  more  labour  (5  hours)  are  now  necessary, 
on  account  of  the  cutting  of  the  stone  to  a  better  fitting 
shape. 

1^  cubic  yard,  or  1|  ton  of  rubble  stone  at  3s.  Gd.  per  ton 

li  ton  =  1  load  carting  stone  

7  cubic  feet  of  lime  mortar  at  7fZ 

Waller  and  labourer,  5  hours  at  Is.  3d.  (9d.  +  Gd.) 

Add  10  per  cent,  profit,  say    ...         

Cost  per  yard  cube 20    0 

Cost  per  foot  cube  =  20s.  -^  27  =  9d. 

The  foregoing  does  not  include  pointing.  If  walls  are 
built  in  cement  half  an  hour's  more  time  will  be  consumed 
in  labour. 

Taking  cloion  old  Bubble  Walls  in  Mortar,  and  Cleaning 
and  Stacking  the  Stone. — This  is  merely  a  question  of  labour, 
and  a  labourer  can  execute  a  yard  cube  of  this  in  six  hours. 

Taking  down  old  rubble  walls,  6  hours  labourer  at  Gd.    ... 
Add  profit  

Cost  per  yard  cube  ... 

Cost  per  foot  cube  =  3s.  B^d.  -^  27  =  l^d. 


s. 

d. 

5 

3 

2 

6 

4 

1 

6 

3 

18 

1 

1 

11 

s. 

d. 

3 

0 

0 

H 

3 
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Mason. 

In  the  valuation  of  stonework  the  points  for  consideration 
are  the  price  at  quarry  and  the  state  in  which  it  is  sent 
from  there,  the  cost  of  carriage,  the  final  cost  when  delivered, 
and  then  the  valuation  of  the  different  lahours  according 
to  the  finish  required,  the  setting,  and  the  profit  on  the 
w^hole.  If  the  stone  is  worked  at  the  quarry,  there  is  a 
saving  in  the  w^eight  for  railway  carriage  ;  but  then  the  cost 
of  that  is  10  per  cent,  more  than  for  rough  stone.  Freshly- 
quarried  stone  is  more  easily  worked  than  when  seasoned. 
Granite  is  usually  quarry-worked. 

A  large  proportion  of  the  stone  trade  is  done  through 
merchants,  and  several  large  quarry-owners  look  to  them 
only  for  their  business.  The  ordinary  building  contractor 
is  not  always  competent  to  undertake  the  stonework,  and  it 
is  better  for  him  to  let  the  work  to  a  firm  of  stone  merchants. 

The  table  on  p.  95  shows  how  the  prices  are  arrived  at  for 
stone  delivered  in  London,  and  from  this  and  the  relative 
value  of  labovir  the  costs  of  items  in  other  kinds  of  stone 
may  be  readily  ascertained  by  comparison  with  Portland. 
The  railway  rate  refers  to  full  truck-loads  of  about  four  tons 
and  upwards. 

Measurement  of  Stone  TP'o^^'. — The  London  practice  is  to 
measure  the  stone  per  foot  cube  in  rough  blocks,  and  then 
measure  the  labour  to  each  face  separately  in  detail  at  per 
foot  super.  There  is  an  exception  in  the  case  of  ashlar 
work,  which  is  usually  described  at  per  foot  super.,  including 
beds  and  joints,  and  stating  average  thickness. 

Another  method  is  to  include  all  labour  with  the  cubic 
contents,  giving  full  descriptions  and  sketches.  The  former 
is  the  more  exact,  but  the  latter  is  frequently  adopted  to  save 
trouble. 

As  already  stated,  the  full  dimensions  of  the  block-stone 
which  will  contain  the  proposed  finished  stone  must  be 
taken.  If  an  experienced  mason  can  saw  or  cut  two  or 
more  pieces  out  of  a  block  which  is  only  supposed  to  be 
sufficient  for  one,  then  that  would  go  to  his  credit,  and  no 
deduction  would  be  made. 


Labouk. 

There  is  considerable  difference  of  opinion  as  to  the 
descriptions  of  the  various  labours  executed  on  stonework, 
but  the  list  below  is  generally  accepted.    As  the  cut  of  a 
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saw  will  divide  a  stone  into  two  pieces,  the  labour  to  each 
face  so  cut  is  described  as  "half-sawing.  When  other 
labours  are  stated  they  include  this  item,  which  is  only- 
taken  to  a  surface  when  no  other  labour  is  intended.  Half- 
sawing  is  more  frequently  called  half-bed  or  half-joint,  but 
the  old  description  is  more  precise.  Plain  work  is  the 
surface  produced  after  all  inequalities  have  been  dressed 
down,  so  as  to  yield  a  plain  face  or  even  surface,  which  may 
be  tooled  stroke  for  hard  stones,  such  as  Portland  or  York, 
or  a  combed  or  dragged  face  for  soft  stones  like  Bath  or 
Doulting. 

The  time  constants  per  foot  super,  and  cost  are  those 
applicable  to  Portland  stone,  which  is  the  best  known  in  the 
kingdom. 


Roughly  dressing  sides  of  blocks 

Half-sawing 

Half-plain  or  sawn  work,  straight,  as  in  beds  or 
joints 

Ditto,  circular,  ditto  ditto   ...         

Plain  work,  straight,  as  in  faces,  &c. 

,,  circular  ,,  

Sunk  work,  straight,  as  in  splays  or  batters 
,,  circular  ,,  ,, 

,,  straight,  as  in  rebates 

,,  circular  ,, 

Moulded  work,  plain,  straight,  as  in  cornices     ... 

,,  ,,      circular     ,,  ,, 

Circular  work  to  shafts  of  columns 
Circular  circular  work,  as  in  spheres  and  balls  ... 
Rubbed   work,   extra   only   to   foregoing,   plain, 

straight  ... 
circular    ... 
sunk,  straight    ... 
,,      circular    ... 
moulded,  straight 
circular 


Per  ft. 

Constant. 

super. 

ours  mason.             S.     CI, 

•12  at  lOcl.  =  0     li 

•30       , 

=  0     3 

•56       , 

=  0     5* 

•80       , 

=  0     8" 

1-00       , 

=  0  10 

1^60       , 

=  14 

1-40       , 

=  12 

1-80       , 

=  1     6 

1-90       , 

=  1     7 

2-40       , 

=  2    0 

2-40       , 

=  2     0 

300       , 

=  2    6 

3-00       , 

=  2     6 

4-50       , 

=  3    9 

•15       , 

,        =0     H 

•20       , 

=  0     2 

•18       , 

=  0     If 

•23       , 

=  0    2i 

•25       , 

=  0     2i 

•30      , 

=  0    3 

Work  done  in  position  is  worth  half  as  much  again  as  the 
foregoing  rates. 

By  the  application  of  relative  percentages  in  comparison 
with  a  well-known  stone  like  Portland,  the  value  of  the 
labour  on  other  stones  may  be  easily  ascertained  and  quickly 
priced.  For  example,  the  estimator  can  price  all  his  labours 
at  Portland  rates,  and  either  add  or  deduct  a  percentage 
according  to  the  hardness  of  the  stone  employed.  Thus, 
labour  to  Bath  stone  is  40  per  cent,  less,  and  Devonshire 
granite  50  per  cent,  more,  than  that  of  Portland.    Bath  stone 
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and  all  labour  compared  with  Portland  is  often  priced  at 
25  per  cent.  less. 

The  follo\Ying  \\\\\  give  an  idea  of  the  comparative  labour 
to  a  few  important  stones  : — 

The  labour  on  Ancaster  stone  is  40  per  cent,  less  than  that  on  Portland. 


Bath  stone 

,  40 

Bolsover  stone 

,33          „       mo 

Bramley  Fall  stone   , 

,  20 

Granite,  Aberdeen 

,  fio 

Granite,  Devonshire 

,  50 

Parkspriug  stone  ... 

.  23 

Yorkshire  stone    ... 

,  25 

Labours  to  Stonewokk. 

The  successive  stages  through  which  freestone,  such  as 
Portland,  Bath,  &c.,  passes  from  the  rough  to  the  fine  state 
are  shown  in  Figs.  2  to  17,  as  follows  : — 

Fig.    2.  Self-faced,  rock-faced,  or  quarry-faced. 
,,      3.  Scabbling,  scappling,  or  quarry-pitched. 
,,      4.  Hammer  dressing. 
„      5.  Punching. 
,,      6.  Pointing  or  picking. 
,,      7.  Boasting  or  droving. 
„      8.  Tooling. 
,,      9.  Stroking  or  striping. 

,,  10.  Sawing  or  half -plain  work. 

,,  11.  Plain  work. 

,,  12.  Dragging  or  combing. 

,,  13.  Rubbing  or  polishing. 

,,  14.  Siuak  work  and  half-sunk  work. 

,,  15.  Moulded  work. 

,,  16.  Reticulated  work. 

,,  17.  Vermiculated  work. 

Scabbling,  or  scappling,  is  roughly  reducing  the  stones 
to  the  desired  shape.  "  Quarry -pitched  "  means  that  the 
protuberances  on  a  rough  block  of  stone  are  "pitched  "  off 
at  the  quarry  by  a  pitching  tool,  which  is  a  chisel  with  an 
edge  about  2^  in.  wide,  used  in  conjunction  with  a  mash 
hammer. 

Hammer  dressing  is  of  the  same  nature  as  scabbling,  but 
not  so  rough,  and  is  executed  with  a  waller's  hammer. 

Punching  is  a  preparatory  surface  to  Pointing,  which 
latter  has  a  pock-marked  appearance,  and  is  capable  of 
being  worked  to  an  unusual  degree  of  fineness,  which 
may  be  a  final  finish.  Pointing  is  invariably  chisel-drafted 
about  an  inch  wide  round  the  margins,  which  are  then  styled 

H.E.  n 
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"  drafted  margins."  These  borders  are  here  necessary  to 
ensure  proper  arrises  for  the  accurate  fitting  of  the  joints 
of  each  block,  which  would  otherwise  present  an  undu- 
lating surface  over  its  whole  face  ;  they  are  cut  with  a  tooth 
chisel. 

Boasting  is  called  Droving  in  Scotland,  _  and  may  be 
described  as  roughly  preparing  for  a  finer  finished  face.  _  It 
is  nearly  always  done  with  the  boaster,  or  bolster,  chisel 
at  an  angle,  and  varies  with  the  texture  of  the  stone  as  to 


Fio.  2.  Self-faced 
(ir  Rock-faced. 


Fio.  3.  Scabbling. 


Fig.  4.  Hammer 
Dressing. 


Fio.  5.  Punching. 


aiiiM»iiii3i»iMii)mwiii 

Fig.  6.  Pointin] 
or  Picking. 


Fig.  7.  Loasliii 
or  Droving. 


Fig.  9.  Stroking 
or  Striping. 


Fio.  10.  Sawing  or 
Half-plain  Work. 


Fig.  11.  Plain  Work. 


Fig.  12.  Dragging 
or  Combine 


Fig.  13.  Rubbing 
or  Polishing. 


Fio.  14.  Sunk  Work 

and  Half-sunk 

Work. 


Fio.  l.i.  Moul(le( 
Work. 


Fit;.  1().  Reticulated 
Work. 


Fig.  17.  Vfrniicu- 
lated  Work. 


the  number  of  blows  or  lines  to  the  inch,  producing  a 
corduroy  appearance.  Boasted  work  is  really  a  levelling 
of  the  surface,  and  the  tool  often  takes  y^  ^^'  o^  so  from  the 
top  of  the  stone,  thus  in  a  manner  dressing  it.  It  is,  in 
fact,  "  a  more  regular  description  of  chiselling,  in  which  the 
marks  of  the  tool  run  in  parallel  lines,  each  successive  stroke 
being  made  beneath  the  last,  down  the  whole  length  of  the 
stone.     The  same  operation  is  repeated  till  the  marks  extend 


MASON.  99 

over  its  whole  breadth."  The  Hnes  are  not  continuous 
across  the  whole  width  of  the  stone,  but  resemble  columns. 
Limestones  and  grits  are  the  stones  which  are  usually 
boasted. 

Tooling  is  similar  to  boasting,  except  that  the  strokes  form 
a  continuous  series  of  parallel  lines,  each  line  extending 
across  the  whole  of  the  stone.  It  is,  in  fact,  superior  boasting, 
the  tooler,  or  broad  tool,  being  a  chisel  4  in.  wade.  Tooling 
is  generally  executed  after  the  work  is  boasted,  and  is  simply 
of  an  ornamental  character,  the  operation  requiring  to  be 
finely  done.  Each  line  or  hollow  is  completed  before  com- 
mencing the  following  one,  and  these  are  always  at  right 
angles  to  the  bed  of  the  stone.  The  process  of  tooling  is 
now  uncommon. 

Stroking,  or  striped  work,  differs  only  from  tooling  in  the 
direction  of  the  lines,  which  run  diagonally  instead  of  parallel 
to  the  edges  of  the  stone. 

Sawing,  or  half-plain  work,  is  the  surface  produced  after 
sawing. 

Plain  work  is  the  resulting  surface  after  the  inequalities 
left  by  the  saw,  punch,  or  point  have  been  dressed  down  by 
chisels  and  tools,  as  the  former  leave  their  traces  in  irregular 
marks  over  the  stone.  Half-plain  work  and  plain  work  are 
the  labours  usually  left  upon  the  bed  and  side  joints  of  cut 
stones  in  walling. 

Dragging  or  combing  is  done  with  a  thin  plate  of  steel 
with  teeth  like  a  saw.  It  is  employed  on  very  soft  stones, 
such  as  Bath,  to  produce  an  extremely  even  surface,  for  the 
sake  of  appearance  and  to  prevent  the  destroying  action 
of  the  weather  which  would  otherwise  take  place  on  a  rough 
texture. 

Rubbing  and  polishing  are  produced  with  an  iron  imple- 
ment, used  with  sand  and  water. 

Sunk  tcork  is  the  labour  of  making  any  surface  below  that 
originally  formed,  such  as  in  panels,  sloping  surfaces  of  sills, 
&c.  If  the  original  surface  was  smooth  it  is  properly  called 
sunk  work  ;  if  rough,  half-sunk. 

Moulded  work  is  as  its  name  implies,  and  is,  strictly 
speaking,  the  term  given  to  profiles  with  a  change  of  curva- 
ture, and  should  not  be  applied  to  cylindrical  sections,  such 
as  columns,  which  is  circular  work. 

Reticulated  work  means  imitating  network,  and  vermicu- 
lated  ivork  means  resembling  the  motion  of  a  worm.  These 
labours  are  chiefly  placed  on  quoin  stones  to  give  effect,  and 
are  enclosed  by  margins  about  f  in.  wide.     The  irregularly 
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shaped  sinkings  between  are  punched  with  a  pointed  tool  to 
give  them  a  rough  pock-marked  appearance. 


Laboues  to  Granite. 

The  successive  stages  through  which  granite  passes  from 
the  rough  to  the  fine  state  are  shown  in  Figs.  18  to  25, 
as  follows : — 

Fig.  18.  Hammer  dressing  or  hammer-blocked. 

19.  Scabbliug. 

20.  Punching. 

21.  Picking. 

22.  Bushing  or  bush-hammering. 

23.  Tooth  axing,  or  fine  or  close-picking. 

24.  Axing  (single,  fine,  and  patent). 

25.  Rubbing  and  polishing. 

Hammer  dressing  merely  consists  in  reducing  and  removing 
the  roughness  of  the  stone.     Hammer-faced  work  is  also 


Fig.  is.  Haiiimer 
Dressing. 


Fig.  10.  Scabbling.        Fig.  20.  Punching. 
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Fin.  21.  Picking. 


Fig.  22.  Bu.sliing. 


Fig.  23.  Tooth 

Axing. 


Fig.  24.  Axin 


Fio.  25.  Rubbing 
and  Polishing. 


said  to  be  hammer-blocked  or  quarry -pitched.  It  is  likewise 
termed  rock  or  rustic  work,  and  is  mostly  confined  to  founda- 
tions, plinths,  and  quoins,  where  a  bold  massive  appearance 
is  aimed  at. 

Scabbling  is  still  further  reducing  to  approximate  dimen- 
sions and  taking  down  the  excessive  crudeness  of  the 
hammer-di'essed  work. 

Punching  is  bringing  the  surface  to  a  finer  face,  such  as 
for  copings,  curbs,  channelling,  &c.,  and  for  the  beds  and 
joints  of  rock-faced  work. 

Picking  is  a  further  fine  face,  drafted  margins  being  usually 
run  round  the  parts  so  dressed. 

Bushing,  bush-hammering  or  bunching,   is  pounding  off 
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the  roughness  of  the  stone  and  leaving  the  face  approxi- 
mately smooth.  The  face  of  the  hammer  is  cut  into  a  series 
of  pyramidal  points,  varying  in  number  and  size  with  the 
work  to  be  done.  This  kind  of  finish  is  only  suitable  for 
hard  stones,  as  soft  ones  are  apt  to  scale  with  the  treatment. 

Tooth  axing  is  fine  or  close-picked  work  on  ashlar  masonry, 
and  is  executed  with  a  sen-ated  pick,  4  in.  wide  on  edge. 

In  Axiyig,  the  single  process  consists  of  toning  down  the 
unevenness  left  by  the  pick,  leaving  marks  in  parallel  lines, 
such  as  in  di'afted  margins,  which  in  granite  are  usually  cut 
with  a  single  axe.  Fine-axed  work  is  simply  a  finer  descrip- 
tion of  the  preceding.  Patent-axed  work  is  the  finest  descrip- 
tion of  surface  work  before  polishing.  It  is  employed  in  the 
best  class  of  building,  on  monuments,  and  as  a  finish  to 
contrast  with  polished  w^ork.  The  faces  of  the  patent- 
axe  are  formed  of  a  number  of  parallel  thin  steel  blades, 
bound  together  so  as  to  allow  of  their  being  taken  out  and 
re-sharpened. 

Buhhitig  and  polishing  is  a  final  surface  on  certain  parts 
for  high-class  buildings,  the  process  being  performed  by 
machinery. 

Machinery. — A  great  deal  of  stonework,  especially  of  the 
softer  kinds,  is  now  dressed  by  machinery ;  but  the  machines 
are  chiefly  employed  at  quarries  where  large  quantities  of 
stone  are  worked,  and  there  are  few  builders  whose  business 
is  large  enough  to  maintain  them.  They  will  not  only 
roughly  dress  stone,  but  will  saw,  rub,  mould,  and  polish  it, 
and  the  advantages  over  manual  labour  are  great,  the  saving 
on  this  alone  being  at  least  one-third.  There  is  also  a  large 
saving  of  time  in  production.  The  dressing  of  30  ft.  of 
moderately  hard  stone  by  machinery  will  cost  2s.,  while  the 
same  by  hand  would  amount  to  5s.  Machine-sawing  for 
Portland  costs  2d.  per  foot  super,  as  against  b\d.  by  hand,  and 
machine-rubbing  from  Id.  to  3cZ.  per  square  foot,  according 
to  the  nature  of  the  stone. 

As  for  turning,  a  stone  baluster  1  ft.  6  in.  high  by  6  in. 
diameter,  with  twelve  mouldings  on  it,  will  be  finished  com- 
plete in  a  treadle  lathe  in  half-an-hour,  after  first  being 
roughed  out  to  an  octagon  form.  To  work  one  of  these  by 
hand  would  take  a  good  mason  over  three  hours. 

Waste. — The  waste  in  the  conversion  of  stone  depends 
upon  its  brittleness,  and  the  irregular  shape  in  which  it  is 
raised  from  the  quarry,  as  well  as  upon  the  style  of  architec- 
ture. The  full  cubic  quantity  should  be  measured,  from 
which  the  net  quantity  of  material  obtained  from  the  length 
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between  the  finished  extreme  points  is  taken.  The  waste 
on  the  conversion  of  tooled  stone  will  be  10  per  cent.,  and 
on  sawn  stone  5  per  cent.,  which  waste  should  be  reckoned 
in  pricing,  notwithstanding  the  custom  of  measuring  the 
stone  net. 

Examples :  Portland  Stone. 

Portland  Stone  in  Block,  roughly  sqtiared,  including  Carting 
to  Site,  Hoisting  SO  ft.,  and  Setting  in  Lime  Mortar. — This  is 
for  rough  work,  as  for  rubble  walls,  &c.,  and  the  six  sides  of 
the  foot  cube  would  be  merely  roughly  dressed  and  squared. 
The  blocks  received  in  London  usually  average  20  ft.  cube, 
and  the  present  price  is  2s.  O^d.  in  London,  but  discount 
would  reduce  this  to  the  old  rate  of  Is.  lOrf.  per  foot  cube. 


Stone,  in  random  blocks,  delivered  at  London  terminus,  P.C. 

Waste,  10  per  cent.      ...         ...         

Cartage  to  site,  say      ...         

6  ft.  super,  of  rough  dressing  at  1^^. 

1  ft.  cube  hoisting  and  setting  up  to  30  ft.,  at  Id.  per  10  ft. 

J  ft.  cube  lime  mortar  at  Id.  per  foot  cube  


Add  10  per  cent,  profit  

Cost  per  foot  cube 

Ditto,  biit  inchuling  Half-sawing  to  Faces,  Beds,  and  Joints, 
and  ditto. — As  this  block  will  be  cut  out  of  a  larger  one,  there 
will  be  half-sawing  this  time  to  the  six  sides  of  the  cube. 
The  waste  now  allowed  is  only  5  per  cent.,  because  of  the 
sawing. 

Stone,  in  random  blocks,  delivered  at  London  terminus,  P.C. 

Waste,  5  per  cent.        ...         

Cartage  to  site,  say      

6  ft.  super,  of  half-sawing  at  3d.      ...         

1  ft.  cube  hoisting  and  setting  up  to  30  ft.,  at  \d.  per  10  ft. 
^  ft.  cube  lime  mortar,  at  Id.  per  foot  cube  

Add  10  per  cent,  profit  

Cost  per  foot  cube 

Coping,  donhle-iveathered ,  12  in.  h\j  4  in.  thicl-,  Biihbed  on 
Top  and  Two  Sides,  Throated  both  Edges,  including  Beds  and 
Joints,  and  Set  in  Lime  Mortar. — This  would  be  for  a  9-in. 


s. 

d. 

...    1 

10 

...     0 

2i 

...     0 

2 

...     0 

74 

...     0 

3 

...     0 

Of 

3 

1* 

...     0 

H 

...     3 

5 

s. 

d. 

...     1 

10 

..     0 

1 

...     0 

2 

...    1 

6 

...     0 

3 

...     0 

Of 

3 

10.f 

..    0 

4| 

...     4 

3J 
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wall,  and  as  the  joints  would  be  3  ft.  apart,  one  stone  of  this 
length  would  be  analysed  as  below.  The  dotted  lines  indicate 
the  cubic  contents  out  of  which  the  block  would  be  cut. 


Fig.  26. 


.3  .0 
1  .0 
0.4 

3  .0 
1  .0 

2,3  .  0 
0.3 

2/1  .0 
0.  4 


2/3.0 
0.  7 

2/3  .  0 
0.7 

2/3.0 
0.3 


2/3  .  0 


s.  "fZ. 
1  .  0    foot  cube,  Portland  stoue  delivered,  at  Is.  lOd....     1  10 

Waste,  5  per  cent.     ...         ...         ...         ...         ...     0     1 

Cartage  to  site,  say 0    2 

3  .  0    Bed. 


1  .  6  Sides. 

0  .  8  Ends  or  joints. 

5  •  2  feet  super,  half-sawing  to  bed,  sides,  and  joints, 

at  dd 1     H 

3  .  6  feet    super,  straight  sunk  face    to    weathering, 

at  Is.  2d i    1 

3  .  6  Weatherings. 

1  .  6  Edges. 


5  .  0    feet   super,  extra  only  for  plain    rubbed   work, 
at  l^d.         ...         ...         ...         

6  .  0    feet  run  throat  at  Id.  

1     foot  cube  hoisting  and  setting  up  to  30  ft.,  at  Id. 

per  10  ft 

Lime  mortar  at  7cZ.  per  foot  cube 


Add  10  per  cent,  profit  

Cost  per  3  ft.  run     

Cost  per  1  ft.  run     

Equal  to  9s.  lOf?.  per  foot  cube. 


0 
0 

7* 

0 

3 

0 

1 

8 

11 

0 

11 

9 

10 

3 

3i 
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Cornice,    18  in.   wide   by   12  in.   deep,    Weathered,   loith 
Moulding  18  in.  girths  Bubbed  and  set  in  Lime  Mortar. — As 


Fig.  27. 


before,  the  length  analysed  would  be  3  ft.,  and  the  finished 
stone  would  be  cut  out  of  the  dotted  block. 


3.0 

1.6  s.  d. 

1.0  4.6    feet  cube,  Portland  stone  delivered,  at  Is.  lOd.  ...  8  3 

Waste,  5  per  cent 0  5 

2/3.0  Cartage  to  site,  say 0  9 

0.9  4.6    Top  and  bottom  beds. 

3  .0 

1.0    3.0    Back. 

2/1  .  6 
1.0    3.0    Ends  or  joints. 

10  .  6  feet  super,  half-sawing  to  beds,  back,  and  joints, 

at  3d 2    7i 

3.0 

0.10    2.6  feet  super,  straight  sunk  face    for    weathering, 

at  Is.  2d 2  11 

3  .0 

1.6    4.6    feet  super,  plain  moulded  work,  at  2s 9    0 

3.0 

0. 10    2.6    feet  super,  extra  only  for  plain  rubbed  work  to 

weathering  at  IJd.  0    3| 

3  .0 

1.6    4.6     feet  super,  extra  only  for  rubbed  work  to  mould- 

iug,  at2Jcf.  0  llj 


Carried  forward 


...  25     2i 
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s.  d. 

Brought  forward  25  2^ 

Two  mortises  for  cramps,  cutting  only,  one   at 

each  side  of  joint,  at  2^(Z.  ...         ...         ...     0  5 

4  .  6    feet  cube  hoisting  and  setting  up  to  30  ft.,  at  Id. 

per  10  ft.  per  foot  cube  1  li 

Lime  mortar,  at  7(Z.  per  foot  cube  ...         ...     0  3h 


Add  10  per  cent,  profit  

Cost  of  3  ft.  run       

Cost  of  1  ft.  run       

Equal  to  6s.  5^d.  per  foot  cube. 

Curb,  6  ill.  by  6  in.,  rubbed  on  exposed  Faces,  including 
Beds  and  Joints,  double-cJuimfered,  and  set  in  Lime  Mortar. 


27 
2 

01 
8i 

29 

9 

9 

11 

'^^^^^y///////////////////^' 


Fig.  28. 


— This  includes  joints  3  ft.  apart,  as  in  previous  example. 
Chamfers  are  2  in.  wide. 


3  .0 
0.6 

0.6  0.9     feet  cube  Portland  stone,  at  Is.  lOfZ. 

Waste,  5  per  cent.     ... 

2/0  .  6  Cartage  to  site,  say  ...         

0.6  0.6    Ends  or  joints. 


3.  0 
0.6 


3.0 
0.6 

2/3  .  0 
0.6 


1  .  6    Bed. 

2  .  0    feet  super,  half-sawing  to  bed  and  joints,  at  3d. 
1  .  6    Top. 


3  .  0     Sides. 
4.6 


s.    d. 

0    Of 
0    1* 


0     6 


Carried  forward 


2    0^ 
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s.    d. 

Brought  forward  ...         ...         2     0| 

4  .  6    feet  super,  plain  work  on  exposed  faces,  at  lOcZ.     3    9 

4  .  6    feet  super,  extra  only  for  rubbing  faces,  at  l\d,    0    6f 

2/3.0    6.0    feet  run  chamfer,  2  in.  wide,  at  2Jd 18 


!RIortar  and  setting 


Add  10  per  cent,  profit 

Cost  of  3  ft.  run 


Cost  of  1  ft.  run.       ...         

Equal  to  lis.  6d.  per  foot  cube. 

Spandrel  Step,  5  ft.  long  by  12  in.  by  6  in.,  moulded  and 
Q-eturiied,  rubbed  on  exposed  Faces,  and  innncd  in  Wall  in 
Cement. — As  two  steps  are  invariably  cut  out  of  one  rect- 


0 

2 

7    91 
0  10 

8 

n 

2 

10\ 

J-4- 

FiG.  29. 

angular  block,  as  shown  in  dotted  lines,  only  the  triangular 
piece  of  stone  would  in  this  case  be  allowed.  The  5  ft.  includes 
the  6  in.  portion  pinned  into  the  wall,  and  two  mortises  for 
balusters  must  be  allowed  at  the  outside  end. 


^/5 
1 
0 

0 


2  .  6    feet  cube  Portland  stone,  at  Is.  lOd. 

Waste,  5  per  cent 

Cartage  to  site,  say  ... 
0  .  6     feet  super,  half-sawing  to  wall  end,  at  'id. 

Carried  forward  


s. 

d. 

4 

7 

0 

n 

0 

5 

0 

li 

5    4i 
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s.   d. 
Brought  forward  ...         ...         ...         ...     5     4| 

5  .0 

1  .  1^  5  .  8     Top. 

5  .0 

1.2     5 .  10     Soffit. 

0.6 

0  .  G    0.3     Front  of  step  pinned  into  wall. 

11  .  9     feet  super,  plain  face  to  top,  soffit,  &c.,  at  lOd.        9     9i 

3/5  .  0    

0.1^  1  .  11   feet  super,  sunk  work  in  rebates,  at  Is.  Id.       ...     3    0^ 

1  .0 

0.4    0.4     End  (average). 

4.6 

0.6    2.3     Riser. 

2  .  7     feet  super,  sunk  work,  stopped,  to  riser,  at  Is.  4(Z.     3     b\ 

4  .6    

0.4     1.6     Front. 

1  .  11 

0.4"  0.5     End. 

1.11     feet  super,  moulded  work,  at  2s 3  10 

4  .6    

1.0    4.6     Tread. 


4.6 
0.4 

1 

6 

Riser. 

1  .0 
0.4 

0 

4 

End  (average). 

4.6 
0.4 

6 
1 

4 
6 

feet   super,   extra  only   for  plain  rubbed   work 

at  UfZ 

Frontr 

1  .  \h 
0.  4 

0 

5 

End. 

0    9i 


1 .  11  feet   super,   extra     only   for    rubbed  work    to 

moulding,  at  2^fZ....         ...         ...     0     4f 

2  .  6  feet  cube  hoisting  and  setting  up  to  30  ft.,  at  Id. 

per  10  ft.  per  F.C.  

1  Stopped  end  to  4  in.  moulding     ... 

1      Mitre  to  ditto  

1  Mitred  and  returned  end  to  ditto 

2  Mortises  for  balusters  at  2^d. 

Carried  forward  28 


0 

7* 

0 

2* 

0 

2 

0 

4 

0 

5 
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Brought  forward  28     4| 

1    Step  jointed  and  pinned  in  wall  in  cement,  1  hour 
mason  +  cement 


Add  10  per  cent,  profit  

Cost  of  each  step      

Equal  to  6s.  6cl.  per  foot  run. 


1 

0 

29 
2 

4| 

Hi 

...  32    4 


Square  Step,  12  in.  by  6  in.,  rubbed  on  exposed  Faces,  and 
Bedded  in  Mortar. — Say  4  ft.  long.  If  this  is  worked  out  of 
stone  sawn  to  scantling  sizes,  scarcely  any  labour  will  be 
required  of  the  mason.     Back  jointing  extra. 

s.  d. 
4     feet  run  of  12  in.  X  6  in.  sawn  stone,  at  Is.  ll\d.     7  10 

Waste,  5  per  cent ...         ...     0     l.J 

2/1.0  Cartage  to  site,  say ...     0    4 

0.6     1.0     feet  super,  half-sawing  to  ends,  at  3d 0    3 

4.0 

1.0    4.0     Top. 

4  .0 

0.6     2.0     Front. 


6  .  0     feet  super,  extra  only  for  rubbed  work,  at  l^d. 
Mortar  and  laying 

Add  10  per  cent,  profit  

Cost  of  each  step      ...         

Equal  to  2s.  lh,d.  per  foot  run. 


0 
0 

9 
3 

9 
0 

6i 
114 

10 

6 

Fig.  30. 
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Windoxo  Sill,  4  ft.  long  by  12  in.  by  4  in.,  sunk,  weathered 
and  throated,  grooved  for  Galvanised  Iron  Tongue,  rubbed, 
including  seats  for  Jambs  and  Fair  Ends,  and  set  in  Mortar. 
— If  the  seats  for  jambs  were  taken  separately,  the  price  of 
each  would  be  Is.,  and  ditto  fair  ends  2d. 

4.0 

1.0  s.  d. 

0.4  1.4     feet  cube  Portland  stone,  at  Is.  lOd.       ...         ...  2  5J 

Waste,  5  per  cent 0  1^ 

4  .  0  Cartage  to  site,  say 0  2^ 

0.9  3.0     Top. 

4  .0 

1.0    4.0     Bed. 

4.0 

0.4     1,4     Back, 

2/1.0 

0.4    0.8     Ends. 

9  .  0     feet   super,   half-sawing  to  top,  bed,  back,  and 

4.0    ends,  at  3d.  2     3 

0.3     1.0     feet  super,  plain  face  to  front  edge,  at  lOd.        ...     0  10 

4  .0 

0.9    3.0     feet  super,  sunk  face  for  weathering,  at  Is.  2d....    3    6 

2     Mitres  or  stops  to  weathering,  at  4<^ 0    8 

4  .0 

0.3    1.0     Front  edge. 

2/0.  3 
0.3    0.2     Ends,  fair. 

1  .  2  feet   super,   extra   only  for  plain  rubbed  work, 

4.0    at  lid 0     If 

0.9     3.0  feet  super,  extra  only  for  sunk  rubbed  work  to 

weathering,  at  l^d.  ...         

2/4.0     8.0  feet  run  groove  and  throat  at  Id.  ... 

1  .  4     feet  cube  hoisting  and  setting  up  to  30  ft. 
Mortar  for  setting 


Add  10  per  cent,  profit 

Cost  of  each  sill        12  11 

Equal  to  3s.  4d.  per  foot  run. 


0 

5i 

0 

8 

0 

4 

0 

H 

11 

8f 

1 

H 
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Arch  Sto)ie,  or  Voiissoir,  14  in.  wide  by  18  in.  long  by 
deep,  rubbed  on  exposed  Faces,  and  set  in  Cement. 


9  in. 


1 .  2 

1 .  6 

.9 

1  .  2 
1  .  6 


1  .  4     feet  cube  Portland  stone,  at  Is.  lOd. 

Waste,  5  per  cent.     ... 

Cartage  to  site,  sav 

1  .  9     Back. 


2/    .9 
1.6     2.3     Joints. 


1  .  2 

1.6     1.9 


4  .  0     feet  super,  half-sawing  to  back  and  Joints,  at  Sd. 
plain  work  on  face,  at  lOfZ.  ... 


1  .  0 
.  9 


1  .  9 

.9 

.  9 

1  .  4    

.9     1.0 


extra  only  for  plain  rubbed  work  on 
ditto,  at  l-i(Z 

sunk  work,  circular,  to  intrados,  at 
Is.Gd 

extra  only  for  rubbed  work  on  ditto, 
at  2|c? 

plain  work,  circular,  to  top,  at  Is.  -id. 


1  .  4     feet  cube  hoisting  and  setting  up  to  30  ft. 
Cement  for  setting  ... 

Add  10  per  cent,  profit  

Cost  of  each  voussoir  


s.  d. 

2  5i 

0  Ih 

0  2h 


9     5 
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Mortise  for  Baluster  and  run  with  Lead. — Each  hole  would 
be  about  1  in.  square,  and  would  not  exceed  3  cubic  inches. 

s.    d. 

Cutting  mortise,  ^  hour  mason  at  lOd 

Lead,  ^  lb.  at  3d. 

Fuel  for  lead     ...         

Labour  in  running       ...         ...         

Add  profit  

Cost  of  each  0    6 


0 

n 

0 

H 

0 

Oi 

0 

0^ 

0 

5^ 

0 

04 

Saivn  stone  for  hearths,  landings,  steps,  &c.,  is  kept  at  the 
London  depots  at  the  following  net  cash  prices  ;  the  cost  of 
delivery  must  be  added. 


1  in.  thick  sawn  Portland  stone  .. 

...     per  ft.  sup. 

s.    d. 
0    8 

2  in. 

,, 

0  11 

3  in.            „                    „ 

,, 

1     3 

4  in.            „ 

,, 

1     6 

5  in.            „ 

,, 

1     8 

6  in.            „                      ,, 

,, 

1  11 

(For  every  6  ft.  super,  above  12  ft 

add  Id.  per  foot.) 

6  in 

by  3  in.             ,,                       ,, 

per  ft.  run 

0  10 

8  in 

by  4  in,             ,,                      ,,            .. 

,, 

1     3 

10  in. 

by  5  in.            ,,                      ,,            .. 

,, 

1     8 

12  in. 

by  6  in.            ,,                      ,, 

,, 

2     2 

(For  every  foot  run  above  4 

ft.  add  Id) 

YoEKSHiEE  Stone. 

York  stone,  mostly  from  the  neighbourhood  of  Bradford, 
is  employed  for  pavings,  landings,  hearths,  steps,  templates, 
and  in  such  situations  where  wear  and  hardness  are  required. 
It  is  customary  with  this  stone  to  combine  material  and 
labour  in  one  item,  instead  of  treating  them  separately,  as 
with  Portland  and  other  stones.  This  is  because  it  is 
generally  tooled  or  sawn  at  the  quarry,  being  invariably 
used  for  work  of  a  plain  character,  and  only  slightly  rubbed 
or  further  finished  at  the  site. 

The  cost  of  York  stone  delivered  in  London  within  four 
miles  is  as  below.     If  cut  to  sizes  add  l^d.  per  foot  super. 


s.     d. 

2  in.  tooled  pavings  (86  ft. 

sup.  to  the  ton) 

...     per  ft. 

sup. 

0     Q>i 

2i                „                 (70 

11                   ) 

0     8 

3                  „                (571 

i>                   ) 

0     9 

4                  „                (43 

,,                    ) 

1     0 

2i  in.  tooled  landings  ... 

0  11 

3" 

1     2 
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4  in.  tooled  landings 

5 

6 

2  in.  sawn  hearths 

21 

3 


per  ft.  sup. 


0 


0  iH 

1  u 


Examples. 

Tico-inch  York  Stone  Paving,  rubbed,  jointed,  and  laid  in 
Mortar. — The  stones  are  presumed  to  be  in  random  sizes, 
with  meeting  joints  squared. 

1  ft.  super.  2  in.  tooled  paving,  delivered 

Waste,  10  per  cent 

Slight!)'  rubbing  and  finishing  one  side 

Laying  in  mortar  and  jointing         


s. 

d. 

0 

63- 

0 

0^ 

0 

2 

0 

3 

1 

Oh 

0 

H 

1 

2 

Add  10  per  cent,  profit  

Cost  per  foot  super.  ... 

Two-inch  York  Stone  Hearth,  rubbed,  jointed,  and  laid  in 
Mortar. — This  would  be  cut  to  size  out  of  sawn  stone  because 
of  the  length,  and  shghtly  rubbed  and  finished  on  face 
afterwards. 


1  ft.  super.  2  in.  sa^vTi  hearth  stone  delivered 

Cutting  to  size  ...         ...         ...         

Waste,  5  per  cent. 

Slightly  rubbing  and  finishing  one  side 

Laying  in  mortar  and  jointing         


Add  10  per  cent,  profit  

Cost  per  foot  super. ...         

Notches  in  Hearths  for  Jambs. — This  would  be  equal  to 
I  hour  mason  at  lOd.,  plus  profit  =  5^d.  each. 

Examples   of  York   stone    per   cubic   foot   are   taken 
precisely  the  same  manner  as  those  for  Portland. 

Edges,  coped  or  scncn,  are  calculated  thus  : — 

Per  ft.  rtm. 


s. 

d. 

0 

9i 

0 

H 

0 

OJ, 

0 

2 

0 

3 

1 

41 

0 

li 

1 

6 

m 


On  York  stone  2  in.  thick  -15  hour  mason  at  lOd.  =  0 


21  in. 

3  in. 

4  in. 


•18 
•25 
•30 


=  0 
=  0 
=  0 


3 


If  circular,  add  one-half  to  the  above  rates 
circular,  the  above  rates  to  be  doubled. 


and  if  sunk 
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Granite. 

A  mason  and  labourer  can  set  2-|  ft.  cube  per  hour  of 
granite  bases  to  C.I.  columns  ;  labour  only. 

A  mason  will  cut  a  l-j  in.  by  1^  in.  by  2  in.  hole  in  a 
granite  step  for  an  iron  baluster  in  f  hour. 

Marble  Mason. 

Marble  is  only  used  for  such  fittings  as  lavatory  and 
counter-tops,  steps,  chimneypieces,  and  wall  linings  ;  it  is 
nearly  always  employed  in  the  shape  of  slabs  as  veneering. 
The  sanitary  manufacturer  prefers  to  supply  his  own  lavatory 
tops,  in  which  case  they  will  be  more  expensive  than  if , 
supplied  by  a  marble  merchant  independently.  Sicilian 
marble  is  much  the  commonest  and  cheapest. 


Sicilian  Marble. 

Supplied  only   at   merchant's   yard, 
fixing,  and  profit. 


Add   for   delivery, 


Sicilian  marble  in  block        

...     per  ft.  cube 

s. 
10 

d. 
0 

1  in.  unpolished  slabs,  sawn  to  sizes 
Polishing  ditto,  one  face        

...     per  ft.  sup. 

•  >  *                       )) 

1 
0 

9 
9 

Fixing  ditto      

Plain  skirting,  7  in.  by  1  in 

...     per  ft.  run 

0 
1 

9 
6 

Mitres  to  ditto...          

each 

0 

6 

Moulded  ends  to  ditto 

,, 

0 

8 

Polishing  edges  of  1  in.  slabs           

...     per  ft.  run 

0 

2 

Polished  rounded  nosing  to  1  in.  slabs 

,, 

0 

6 

Polished  quadrant  corners  to  ditto 

each 

0 

9 

Basin  holes,  with  rebated  or  rounded  edges 

to  ditto        ,, 

3 

0 

Holes  for  taps  in  1  in,  slabs 

)> 

0 

6 

Sinkings  for  soap         

Wages,  marble  mason 

per  hour 

1 
1 

0 
0 

H.E. 


CHAPTER  VIIL PAVIOR, 


MEMOEANDA. 

One  ton  of — 

31  in.  by  3 J  in.  by  3;^  in.  granite  cubes  will  cover  6^  sq.  yds, 
31  in.  by  3^  in.  by  3^  in.      „  „  „         6J 


in.  by  4 
in.  by  3 
in.  by  i 
in.  by  4 
in.  by  3 
in.  by  3 
in.  by  3 


m.  by  4 
in.  by  3 
in.  by  3 
in.  by  6 
in.  by  3 
in.  by  3 
in.  by  3 


setts 


5i 
3 


Aberdeen  granite  weighs  166  lb.  per  foot  cube,  or  1  ton  equals  13^  ft. 
cube.     A  load  of  granite  setts  or  metalling  equals  1^  tons. 

1  ton  of  ragstone  will  cover  5  to  5i  square  yards. 
1  ton  of  pebble  paving  will  cover  4  to  6  square  yards. 

Claridgc's  Asphalfe. — Size  of  blocks,  18  in.  by  15  in.  by  5^  in.,  weigh- 
ing 125  lb.  each. 

4J  blocks  cover  100  ft.  super.,  |  in.  thick. 
64  „  „  „         iin.      „ 

9  „  „  „         Sin.      „ 

I  in.  fine  asphalte  weighs  9  lb.  13  oz.  per  foot  super. 
I  in.  coarse     ,,  ,,      9  lb.    4  oz.  ,, 

fine        ,,  ,,  137  lb.  per  foot  cube. 

coarse    ,,  ,,  130  lb.  ,, 

There  are,  roundly  speaking,  seven  different  kinds  of 
paving — brick  paving,  tile  paving,  stone  paving,  asphalte 
and  tar  paving,  granite  paving,  pebble  paving,  and  wood- 
block paving.  The  first  two  have  been  included  under 
"Bricklayer,"  the  third  under  "Mason,"  while  the  remainder 
belong  to  the  Pavior  proper.  Asphalte,  tar,  and  wood-block 
pavings  are  almost  always  carried  out  by  the  specialist. 


PKICES. 

Asphalte  Paving. 

The  cost  of  asphalte  pavings  is  greatly  dependent  upon 
the  quantity  required,  distance,  &c.,  so  that  special  quotations 
should  always  be  obtained.     The  charge  for  work  in  the 
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country  is  generally  about  5  per  cent,  more  than  in  London ; 
but  this  may  run  up  to  over  30  per  cent,  in  remote  places  in 
Ireland.  The  following  rates  of  specialist  firms  include 
laying  in  London  within  the  four -mile  radius,  but  are 
exclusive  of  digging  or  of  concrete  foundation. 


Val  de  Travers  asphalte,  |  in.  thick 

1  in.     „       

British  asphalte,  J  iu.  thick  

1  in.      „  

,,  ,,  channel  (labour  only) 

,,  ,,  skirting,  I  in.  by  6  in. 

,,  ,,  angles  to  ditto  (labour  only) 

Limmer  asphalte,  £  in.  thick,  up  to  500  ft.  super.  ... 
I  in.       „      500  to  .3,000  ft. 
,,  ,,  channel  (labour  only) 

,,  ,,  skirting,  j  in.  by  G  in. 

,,  ,,  angles  to  ditto  (labour  only) 

Claridge's  Seyssel  asphalte,  coarse  gritted,  ^  in.  thick, 
up  to  500  ft.  super. 
„     I  in.  thick,  500  to  .3,000  ft. 
super. 
,,  ,,  ,,     channel  (labour  only) 

,,  ,,  ,,     skirting,  ^  in.  by  6  in. 

,,  ,,  ,,     angles  to  ditto  (labour  only) 

Concrete  under  asphalte  (1  of  Portland  cement,  1 

sand,  and  6  ballast) ] 

Hoisting  ditto,  for  every  10  ft.  above  ground  level... 
Extra,  forming  gutters  in  concrete     ... 
Cartage  (including  filling  and  emptying  the  carts), 
not  exceeding  1  furlong  ...         ...         ...       per 

Ditto,  for  each   additional  distance  not  exceeding 

1  furlong 
Asphalte  mastic,  flooring 
,,  ,,        roofing 

Fuel  for  last         

Mineral  tar  for  ditto      ...         ...         ...         

Grit  for  ditto 

Use  of  cauldron  and  utensils  per  day  of  ten  hours... 
Cauldron  men  per  day  of  ten  hours  ... 
Spreaders,  ditto,  ditto   ... 

Taking  up  old  asphalte  ...         ...         ...         

Materials  only  for  f  in.  work  ... 
Heating  edge  of  old  asphalte  to  form  joint  between 
old  and  new  work       per  ft.  run    0    1 


Tar  Paving. 

2^  in.  best  tar-paving,  made  with  broken  lime- 
stone, for  London  School  Board per  yd.  sup.  1  10 

3  in.  tar-paving,  finished  with  a  dressing  of  Derby- 
shire spa,  rolled  in      ,,  2     6 

i2 


s. 

d. 

per  yd. sup. 

5 

7 
2 

9 
6 
G 

3 

6 

per  ft.  run 

0 
0 

3 
5 

each 

0 

4 

per  ft.  sup. 

0 
0 

9i 
84 

per  ft.  run 

0 
0 

3 

10 

each 

0 

i 

per  ft.  sup. 

0 

11^ 

0 

m 

per  ft.  run 

0 

3 

jj 

0 

104 

each 

0 

3 

per  yd.  cube 

13 

0 

,, 

0 

8 

per  ft.  run 

0 

n 

load  or  ton 

1 

0 

0 

2 

per  cwt. 

7 
8 

6 
G 

1 

6 

,, 

20 

0 

,, 

1 

G 

per  set 
each 

2 
5 

6 
0 

,, 

7 

0 

per  ft.  sup 

.  0 
0 

04 

7' 
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HOW  TO  ESTIMATE. 


Geanite  Paving. 

Laid  in  screened  gravel,  including  the  gravel,  forming  and 
ramming  the  ground,  but  exclusive  of  digging  or  of  concrete 
foundation. 


New  Aberdeen  or  Guernsey 

5  in. 

6  in. 

7ii 

1. 

8  in. 

9  in. 

Granite  Paving. 

deep. 

deep. 

deep. 

deep. 

deep. 

Paving    properly    squared 

S. 

d. 

S. 

d. 

S. 

d. 

S. 

d. 

S.      d. 

on  the  face  and  joints, 

and  laid  complete  per  yd.sup. 

8 

6 

9 

9 

11 

0 

13 

0 

15     0 

Paving     in     parallel 

courses,    not    exceeding 

5  in.  in  ^vidth  on  face, 

and  laid  complete  per  yd.  sup. 

10 

0 

11 

6 

13 

4 

15 

0 

16     6 

Ditto,  not  exceeding  3  in. 

ditto,  and  ditto  per  yd.  sup. 

14 

6 

17 

0 

19 

6 

22 

0 

26    0 

Taking  up  paving  and  clear- 

ing  the  space  per  yd.  sup. 

0 

2 

0 

2 

0 

2* 

0 

3 

0    3i 

Add  to  last  if  stacked     ,,      ,, 

0 

1 

0 

1 

0 

1 

0 

1 

0    \ 

Taking     up     paving     and 

relaying           ...  per  yd.  sup. 

1 

3 

1 

3 

1 

4 

1 

5 

1     6i 

Ee-dress  old  paving      ,,       ,, 

2 

0 

2 

4 

2 

6 

2 

8 

2  10 

Add   if   half   Portland 

cement  and  half  sand  are 

used  in  laying,  grouting. 

and    jointing   per   yd.    sup. 

2 

6 

2 

6 

2 

6 

2 

6 

2     6 

Cutting    edges,    splay    or 

circular,      including 

waste per  ft.  rim 

0 

3 

0 

4 

0 

5 

0 

6 

0    7 

Add  to  foregoing  paving  if  in  gutters  or  channels  s.   d. 

when  separate  or  detached  from  similar  paving,  or 

in  widths  mider  2  ft ...         ...  per  yd.  sup.  0     3 

Raking  out  joints  of  old  pitcher  paving  for  grouting  ,,  0  6 
Grouting  to  new  or  old  pitcher  paving  with  1  of 

hydraulic  lime  to  2  of  sand ,,  0    3 

Add  to  last  if  grouted  with  1  of  Portland  cement  to 

2  of  sand          ,,  0    4 

5  in.  by  10  in.  Aberdeen  granite  curb,  set  complete   per  ft.  run  1     0 

6  in.  by  10  in.                    „                                „         ...  „  19 

5  in.  by  12  in.                     ,,                                  ,,         ...  ,,  19 

6  in.  by  12  in.  „  „         ...  ,,.20 

Add  for  circular  ...         ,,  0    3 

Taking  up  and  resetting  curb ,,  0    3 

Granite  channels,  18  in.  wide ,,  13 

Guernsey  granite  setts  delivered  alongside  in  barges  at  wharves  below 
Chelsea. 

s.    d. 

3  in.  by  5  in.  per  ton     32     0 

3  in.  by  6  in.  „  30    0 
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3  in.  by  7  in. 

4  in.  by  7  in. 

4  in.  by  9  in. 

5  in.  by  7  in. 


Granite  V kvvsQ— continued. 


s.  d. 

per  ton     28  0 

25  0 

23  0 

23  0 


To  the  price  of  setts  and  curbs  add  Gd.  per  ton  for  landing,  and  the 
cartage  according  to  distance,  assuming  a  cartload  at  IJ  tons. 


Pebble  Paving. 

Paving  and  laid  in  screened  gravel,  including  forming  the  ground. 

Paving  with  hard  pebbles,  averaging  3  in.  in  dia-  s.    d. 

meter,  of  uniform  size,  and  bedded  endwise  in  the 

gravel    ...         ...         ...  per  yd.  sup.    3     9 

Taking  up  ditto,  and  clearing  the  space       ...         ...  ,,  0     1^ 

Ditto,  and  removing  and  stacking  where  directed, 

not  exceeding  100  yds.  ...         ...         ...         ...  ,,  0     3 

Selecting  and  relaying  ditto  in  gravel  ...         ...  ,,  10 

Grouting  to  old  or  new  pebble  paving  with  1    of 

hydraulic  lime  to  2  of  sand ...         ...         ...         ...  ,,  0    4 

Add  to  last  if  grouted  with  1  of  Portland  Cement 

to  2  of  sand     ...         ...         ...         ...         ,, 

Paving  pebbles,  new       ...         ...         ...         ...         ...      per  ton 

Wood-Block  Paving. 


Wood  paving  of  9  in.  by  3  in.  by  6  in.  red  deal  blocks, 
grouted  with  cement,  and  laid  on  6  in.  concrete    per  yd.  sup. 

Ditto,  creosoted,  jointed  with  bitumen,  and  top- 
dressed  with  fine  sand,  but  without  foundation, 
as  laid  by  the  Improved  Wood  Paving  Co.  ...  ,, 

Wood  paving  in  blocks  of  good  sound  Baltic  fir,  6  in. 
cubes,  and  laying  in  sand,  end  grain  uppermost, 
including  trimming  blocks,  preparing  gi'ound,  but 
exclusive  of  concrete  foundation    ... 

Ditto,  ditto,  and  creosoted 

Ditto,  ditto,  laying  only 

Add  if  grouted  with  hot  lime  and  sand 

Add  if  joints  are  run  in  with  hot  tar  and  lime 

Ditto,  with  pitch  or  bitumen  ... 

Add  if  blocks  are  tarred  all  round  with  mineral  tar 

Taking  up  and  removing  old  wood  paving    ... 

6  in,  Portland  cement  concrete  bed  for  foregoing  ... 


0 
12 


10 

0 

12 

6 

0 

8 

0 

2 

0 

6 

1 

G 

0 

2 

0 

2J 

2 

7- 

EoAD- Making,  &c. 

Ordinary  macadamised  road,  laid  with  granite  metal 
9  in.  deep  ...         ...         ...         

Cost  of  binding  material  for  ditto 

Steam  rolling  on  roads  ... 

Picking  up  to  a  depth  of  1  in.,  and  levelling  for 
stones,  &c 


per  yd.  sup.  6 
0 
0 

0 


J. 
3 
3 
0* 

02 
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HOW  TO  ESTIMATE. 


s.  d. 
per  yd.  sup,  0     1^ 


per  yd.  cube 


Road-Making,  &c. — continued. 

Picking  up  to  a  depth  of  4  in.,  and  levelling  for 

stones,  &c 

Spreading  and  levelling  broken  stone,  brick  gravel, 

&c.,  from  1  in.  to  3  in.  thick,  and  well  rolled 
Ditto,  3  in.  to  6 in.  thick,  and  ditto  ... 
Spreading  and  levelling  metalling  in  6-in.  layers 
Ditto  and  rolling 
Screening  gravel,  &c.,  the   whole   quantity  to   be 

measured  ...         ...         ...         ...         ...         ...  ,, 

Breaking  old  bricks  into   2-iu.  cubes,  hand  labour 

only       „ 

Breaking  Kentish  rag  or  limestone  ditto      ...         ...  ,, 

Ditto,  machine  labour  only     ...         ...         ...         ...  ,, 

Breaking  old  granite,  flint,  or  pebbles  to  2-in.  gauge, 

hand  labour  onlj-        ...         ...         ...         ...         ...  ,, 

Ditto,  1^  in.  gauge,  ditto  ,, 

(Hand-broken  stone  is  more  durable  than  machine-broken  for 

roads.     All  thickness  of  broken  stone,  gravel,  &c.,  spread  on 

surfaces  to  be  calculated  by  aliquot  parts  of  a  measured  cubic 

j'ard.     Thus  a  yard  cube  of  broken  stone  or  gravel  is  estimated 

to  cover  12  yds.  super.,  3  in.  in  thickness.) 

Broken  slag  peryd.cube 

Broken  Kentish  ragstone,  delivered  at  Westminster, 

1^-in.  gauge      ...         ...         ...         ...  ,, 

Ditto,  2-in.  gauge  ...         ...         ...  ,, 

Stone,  broken  to  2-in.  gauge     ,, 

Rubbish,  hard  dry,  or  broken  bricks ,, 

Granite  sittings,  ilount  Sorrel,  or  other  approved  ...  ,, 

Aberdeen  or  Guernsey  granite,  spalls  or  rvibble       ...  ,, 

Aberdeen  or  Guernsey  granite,  broken  to  li-in.  gauge  ,, 

Ditto,  2-in.  gauge  ,, 

Flints,  broken  to  l|-in.  gauge ,, 

Ditto,  2-in.  gauge  ...         ...  ,, 

Ditto,  faced  for  paving  and  properly  dressed  ...  ,, 

Throwing  broken  stone  from  barge  into  cart  (15  yds. 

thrown  per  day  by  labourer)  ...         ...         ...  ,, 


0  Oi 

0  03 

0  2 

0  33 

0  0 


1 

3 

2 

G 

1 

0 

2 

C) 

3 

0 

14     0 


8 

0 

7 

0 

4 

6 

3 

6 

16 

6 

12 

G 

17 

0 

14 

0 

9 

G 

8 

G 

9    G 


0     4 


Materials. 

(supplied  only.) 

Cement,  Portland  

Gravel,  clean,  unscreened,  best  local... 

,,      coarse  screened,  or  clean  fresh  water  ballast 
,,      fine  screened,  good  binding  gravel,  for  paths 

Lime,  unslaked,  ground  fine,  lias      ...         

Sand,  pit  or  river,  clean  sharp,  unwashed    ... 

„  ,,  ,,  washed        

,,  ,,  washing,  labour  only       

■•  „  ,,  screening,  labour  only     

Shingle,  clean     

Coal  tar 

Creosote  oil,  in  barrels 

Coal-tar  pitch,  in  blocks 

Stockholm  tar,  per  barrel  of  28  gallons        


per  bushel    1 
per  yd.  cube  4 

10 
3 

5 

8 

3 
0 

per  bushel    0 

10 

per  yd.  cube  6 
8 

0 
0 

1-1 

6 

0 

3 

per  gallon    0 

0 

6 
6 
4 
3 

per  ton      40 
per  barrel    22 

0 
0 
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Cost  of  Broken  Stone. — The  following  table  gives  the  cost 
of  some  of  the  better-known  igneous  rocks  broken  by  machine, 
hand-broken  stone  being  rather  more  expensive  : — 


Comparative  Prices  op  Broken  Stone  by  Machine,  per  Ton 
(Free  on  Rail). 


Stone. 


g 

o 

2 

■I 

s.   d. 

s.   d. 

5     3 

4     3 

5    0 

— 

5    0 

— 

5    9 

5     3 

4    4 

— - 

5     7 

— 

5     1 

— 

6    3 

— 

7     4 

— 

fr    O     3 

.s  —  -^^ 

^  n   '*' 


Mount  Sorrel    

Stoney  Stanton 

Enderby 

Charnwood  Forest 

BardonHill  

Penmaenmawr 

CleeHill 

Rowley  Rag  

Penlee 

Guernsey    


5     3 


5    3 


6     4 


s.   d. 
4    9 


6    0 
6  10 


s.   d. 
6    3 


5  6 
5  6 
5  6 
5    6 

8    6 

7  11 

8  4 
5  0 
4    0 


Wages,  pavior's  .., 
,,      labourer's 


s.   d. 

per  hour    0    9 

0    6 


ANALYSIS. 
AsPHALTE  Paving. 

Clariclge's  Aspkalte  (otherwise  known  as  Pyrimont  Seyssel 
asphalte). — For  most  work  it  is  necessary  to  add  a  certain 
proportion  of  grit  (or  very  small  stones)  and  mineral  tar  to 
the  natural  asphalte,  which  is  then  heated  and  run  into 
moulds,  18  in.  by  18  in.  by  6  in.  deep,  forming  blocks  weigh- 
ing 125  lb.  each.  When  about  to  be  used  these  blocks  are 
broken  up  into  small  pieces  and  melted  in  a  cauldron,  1  lb. 
of  mineral  tar  being  added  for  fluxing  every  cwt.  of  asphalte 
(2  lb.  of  mineral  tar  having  first  been  put  in). 

The  cauldrons  or  pots  used  by  the  Seyssel  Asphalte  Com- 
pany hold  5  cwt.  of  asphalte  each,  and  require  to  melt  this 
about  1^  cwt.  of  coal  as  fuel.  Two  spreaders,  2  attendants, 
and  1  cauldron  man  will  work  2  pots  and  empty  them  three 
times  a  day,  equivalent  to  6  pots  in  all,  the  fires  being  lighted 
at  4  a.m.,  so  as  to  be  ready  for  the  spreaders  at  6  a.m. 


120  HOW  TO  ESTIMATE. 

A  pot  of  asphalte  will  cover  70  ft.  super,  at  |  in.  thick. 
The  analysis  would  therefore  appear  : — 


1  pot,  or  5  cwt.,  of  asphalte  at  7s.  6d.  per  cwt 

7  lb.  (2  lb.  +  5  lb.  j^  cwt.  mineral  tar  at  20s.  per  cwt. 
IJ  cwt.  of  fuel  at  Is.  6d.  per  cwt.   ... 

Grit  for  laying  at  Is.  6d.  per  cwt 

Cost  of  materials  per  pot      

2  spreaders  per  day,  at  7s.  each      ...         

2  attendants         ,,  5s.     ,, 

1  cauldron  man  ,,         5s.     ,, 

2  hours  extra  time  of  ditto  between  4  and  G  a.m. 

Labour  working  6  pots  ...         

Labour  working  1  pot  ...         


Total  cost  of  1  pot  covering  70  ft.  super.  .. 

Cost  of  1  ft.  super      ...         

Add  10  per  cent,  profit,  say 

Total  cost  per  foot  super 


The  above  price  would  be  for  large  quantities  at  contract 
rates,  and  a  higher  profit  than  10  per  cent,  (which  might  be 
considered  too  low)  would  bring  the  cost  up  to  that  shown 
on  page  115. 

Sand  and  grit  of  different  sizes  are  required  to  finish 
surfaces,  and  the  asphalte  should  be  free  from  admixture 
with  coal,  pitch,  or  any  other  combustible  substance  than 
mineral  tar. 

Gbanite  Paving. 

A  pavior  (9d.)  and  labourer  {6d.)  will  lay,  including  gravelling  the  bed 
and  grouting,  granite  setts  5  in.  deep  and  under,  11  yards  super,  per  day 
of  10  hours  {9d.  +  6d.  =  Is.  3d.  x  10  hours  =  12s.  Gd.  1 11)  Is.  Ud.  per  y.s. 

Ditto      setts  5  in.  to  7  in.  10  yards  super,    ditto      =    Is.  3d.  per  y.s. 

Ditto      setts  7  in.  to  9  in.  9  yards  super,      ditto     =  Is.  3|fZ.  per  y.s. 

3  171.  by  7  in.  deep  Granite  Setts,  and  laid  complete  in 
Parallel  Courses. — One  ton  of  these  setts  would  cover  about 
3  sq.  yds. ;  therefore  \  ton  covers  1  sq.  yd. 


s. 

d. 

37 

6 

1 

3 

2 

3 

0 

6 

(7 

41 

6 

14 

0 

10 

0 

5 

0 

1 

0 

6)30 

0 

70 

5 

0 

46 

6 

1)46 

6 

0 

8 

0 

1 

0 

9 

s. 

d. 

9 

4 

0 

2 

1 

0 

0 

4 

1 

3 

12 

1 

1 

3 
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^i  ton  granite  setts  at  28s.  per  ton  at  wharf  

i  ton  for  landing  ditto  at  6<i 

J  load  cartage  at  5s.  per  load  of  1|  tons  within  4  miles  radius 

-^  yard  cube  of  coarse-screened  gravel  at  5s.  dd 

Labour  for  foregoing,  12s.  6rf.  -^  10 


Add  10  per  cent,  profit  

Cost  per  yard  super.  13    4 

Pebble  Paving. 

One  ton  of  pebbles  will  cover  from  4  to  6  sq.  yds., 
according  to  size  and  mode  of  laying.  Assume,  however, 
that  1  ton  of  3-in.  pebbles  buried  endwise  in  gravel  will 
cover  6  sq.  yds.,  or  one-sixth  ton  to  the  yard  super.  A  pavior 
and  labourer  will  lay  20  yds.  a  day,  or  half  an  hour  for  each 
yard.     Add  gravel,  and  for  labour  forming  ground. 

Labour  forming  ground  ...         

^  ton  of  3-in.  pebbles  at  12s.  &d.  per  ton     ... 

Gravel  for  bedding,  say  ^^th  yard  cube  at  5s.  3rf 

Labour  laying,  \  hour  pavior  (9d.)  and  labourer  (6rf.)  at  Is.  M. 

Add  10  per  cent,  profit  ...         

Cost  per  yard  super....         ...         

WooD-BLOCK  Paving. 

Wood  Paving  of  9  in.  by  3  in.  by  6  in.  Bed  Deal  Blocks, 
grouted  ivith  Cement,  and  laid  on  6  in.  Concrete. — Blocks  of 
this — the  commonest — size  cost  £6  10s.  per  1,000  delivered 
in  London,  and  with  f  in.  joints  there  would  be  40  to  the 
square  yard.  A  pavior  and  labourer  would  lay  10  yds.  per 
day,  including  grouting  and  top-di-essing,  or  1  yd.  per  hour. 

Labour  forming  ground 

6  in.  Portland  cement  concrete  foundation  and  laid       

40  wood  blocks  at  £6  10s.  per  1,000 

Half-bushel  Portland  cement  for  grouting  ditto  at  Is.  lOd. 
Sand  for  top-dressing  blocks  at  6s.  per  yard  cube... 
Labour    la}-ing    blocks,  including    grouting  and    top-dressing, 
1  hour  pavior  and  labourer  at  Is.  3d 

Add  10  per  cent,  profit,  say 

Cost  per  yard  super 


s. 

d. 

0 

3 

2 

n 

5 

2A 

0  11 

0 

1 

1 

3 

10 

4 

1 

2 

11 

6 
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HOW  TO  ESTIMATE. 


EOAD-MAKING,  &C. 

Average  Cost. — In  England  the  cost  per  mile  per  annum 
of  m-ban  roads  has  been  calculated  at  £140,  that  of  rural 
roads  at  £56,  and  that  of  lanes  and  by-roads  at  £28.  Other 
authorities  have  worked  out  the  average  cost  of  English 
main  roads  at  £100  per  mile. 

In  Ireland  the  annual  cost  amounts  to  an  average  of  only 
£14  per  mile. 

"Where  traffic  is  considerable,  the  width  of  roads  has  such 
an  important  influence  upon  cost,  that  it  is  better  to  compare 
the  cost  per  yard  super,  rather  than  the  cost  per  mile.  Thus, 
in  Brighton,  Norwich,  and  Liverpool  the  cost  of  maintenance 
of  the  macadam  streets  averages  Is.  Id.  per  yard  super.  In 
London,  Parliament  Street  and  Regent  Street  cost  3s.  7d.  per 
yard  super,  for  maintenance. 

The  borough  surveyor's  report  of  the  cost  of  re-coating 
Eailway  Street,  Wolverhampton,  may  be  useful: — 


Stocking  (i.e.,  "lifting"  the  roadway). — 12  days  at  3s.  2cl. 
Stone. — 158  tons,  at  5s.  9d. 

Horse  hire,  15  days  at  8s.         

Labour  spreading,  6J  days  at  3s.  8d.  ... 
Sand. — 43  tons       

Horse  hire,  6|  days  at  8s. 

Labour  spreading,  6J  days  at  3s.  7d.  ... 
Water. — Horse  hire,  3  days  at  8s.  (5,800  gallons  used) 
Steam  Rolling. — 3  days  at  10s.    ...         

Driver,  3  days  at  5s.       ...         

Flagman,  3  days  at  3s.  id 

Coke,  oil,  &c 

Total  cost  for  1,422  yards  super. 

Cost  per  yard  super.      ...        


£   s. 

d. 

1  18 

0 

45    8 

6 

6    0 

0 

1     2 

11 

3  18 

6 

2  12 

0 

1     1 

4 

1     4 

0 

1  10 

0 

0  15 

0 

0  10 

0 

0    9 

6 

I 


..£66    9    9 


0    0  Hi 


This  cost  of  ll^d.  per  square  yard  is  therefore  approxi- 
mately made  up  as  follows  : — 

s.  d. 
Stocking  0    Oh 


Stone 
Sand 
Watering 
Rolling    .. 


0  8J 

0  li 

0  Ok 

0  Oh 


It  will  be  noticed  that  this  is  the  cost  incidental  to  remetal- 
ling  only,  and  does  not  include  cleansing  and  other  details. 
To  this  must  be  added,  therefore,  the  cost  of  supervision, 
which  usually  amounts  to  between  5  and  6  per  cent,  of  the 
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total  expenditure,  and  the  cost  of  sweeping,  scraping,  water- 
ing, and  small  repairs  necessary  to  maintain  the  road  in  good 
condition. 

Steam  Boiling. — It  is  difficult  to  lay  down  any  fixed  rule 
as  to  the  cost  of  steam  rolling,  since  the  quantity  of  work 
which  can  be  done  in  a  given  time  varies  with  the  number 
of  stoppages  necessary  and  other  uncertain  factors.  It  is 
found  that  in  Nottinghamshire  an  average  of  30  tons  of 
broken  stone  can  be  rolled  in  one  day  ;  but  this  quantity  will 
vary  with  the  weight  of  the  roller,  the  quality  of  the  stone, 
the  thickness  of  the  coating,  and  the  ar-ea  of  the  patches. 
Large  patches  are  rolled  more  quickly  than  small  ones,  owing 
to  the  smaller  number  of  stoppages  necessary  in  the  former- 
case. 

In  comparing  the  estimates  of  cost  of  steam  rolling  also, 
different  surveyors  make  up  the  total  in  various  ways.  Some 
include  only  the  wages  of  the  driver  and  the  actual  cost  of 
working  the  roller,  while  others  include  the  wages  of  the 
additional  men  required  for  spreading,  binding,  watering, 
and  sweeping. 

The  following  may  be  taken  as  an  average  example  of  the 
cost  of  rolling  165,329  yards  super,  of  road,  covered  with 
9,132  cubic  yards  of  mountain  limestone  and  chert : — 


Engine-driver 

Sweepers    . . . 

Horse  hire  ... 

Coal 

Oil  and  sundries 

Depreciation  and  repairs  to  roller,  20  per  cent. 

Total       ...         


This  amount  works  out  at  ll^d.  per  cubic  yard  of  stone, 
or  a  little  more  than  ^d.  per  superficial  yard. 

The  work  per  day  of  a  15-ton  steam  roller  may  be  analysed 
as  follows  : — 


15  cwt.  of  coke  for  fuel  at  lid.  per  cwt. 

Oil  and  tallow    ... 

Allow  for  depreciation  and  repairs,  say 

Ten  hours  stoker  at  Id.  per  hour 

Ten  hours  labourer  with  flag  at  6d.  per  hour 

Two  labourers  spreading  sand,  20  hours  at  Gd. 

Two  men  watering  and  sweeping,  ditto 

Cost  of  working        


£  s. 

d. 

...     63  6 

6 

...  78  6 

4 

...  124  9 

0 

...  54  9 

0 

...  32  9 

0 

...  81  16 

3 

...£434  16 

1 

s. 

d. 

13 

9 

1 

0 

4 

5 

5 

10 

5 

0 

10 

0 

10 

0 

..  50    0 
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The  average  quantity  rolled  per  day  may  be  taken  at 
1,100  yards  super.  (Boulnois),  and  thus  the  cost  of  one  yard 
would  be  : — 

s.  d. 

Steam-rolling  by  15-ton  steam-roller,  50s. -f  1,100=       0    Oh 

Add  profit,  say 0    0| 

Cost  per  yard  super 0    0| 


A  7-ton  roller  can  be  worked  at  a  cost  of  22s.  to  25s.  a  day  (Burrows). 
A  usual  charge  for  a  roller,  men,  and  fuel  is  30s.  per  day. 

Picking  up  to  a  depth  of  4  in.,  and  Levelling  for  Stones,  (&c. 
— A  labourer  at  6fZ.  per  hour  will  do  40  yards  super,  of  this 
per  day  of  10  hours  ;  therefore  6fZ.  x  10  hours  —  os.  4-  40 
yards  =  l^d.  per  yard  super. 

Spireading  and  Levelling  Metalling  in  6-in.  Layers. — A 
labourer  will  spread  30  cubic  yards  of  metalling  in  6-in. 
layers  per  day.  Therefore,  6d.  x  10  hours  =  5s.  -^  30 
cubic  yards  =  2d.  per  yard  cube.  This  is  equal  to  |f?.  per 
yard  super,  with  profit. 

A  cubic  yard  of  ordinary  road-metal  1  in.  thick  theoreti- 
cally covers  36  square  yards  of  surface,  but  practically  30 
yards.     55  per  cent,  of  ordinary  road  metal  is  solid. 

Tar  Macadam. — The  cost  of  tar  macadam  as  usually  laid 
down  for  roadways  varies  somewhat  with  the  amount  of 
preparation  of  the  ground  that  may  be  necessary.  Where 
the  foundation  is  already  made,  as  in  the  case  of  old  paved 
roads,  the  only  preparation  required  is  stripping  and  making 
good  any  weak  places  that  may  occur  in  the  existing  founda- 
tion ;  but  when  new  ground  is  to  be  covered,  the  cost  of 
preparing  a  foundation  may  be  considerable,  and  often  adds 
as  much  as  30  per  cent,  to  the  total  cost. 

The  actual  cost  of  tar  macadam  as  laid  in  Canterbury 
proved  to  be  as  below.  In  the  first  place  the  materials 
required  for  making  40  cubic  yards  of  macadam  amounted 
to  9s.  2d.  per  cubic  yard,  as  shown  by  the  accompanying 
items  : — 

45  cubic  yards  of  pit  gravel  at  3s.  6d.    ... 

79  gallons  of  tar  at  ^hd.  per  gallon         

234  lb.  of  pitch  at  dGs".  8<Z.  per  ton  

84  bushels  of  coke  at  9s.  4fZ.  per  chaldron 

30  bushels  of  breeze 

Wages  for  preparing  and  mixing  

Materials  for  40  yards 

Material  for  1  yard         


£   s. 

d. 

7  17 

6 

0  16 

51 

0     4 

lOi 

1     1 

91 

0     8 

0 

7  18 

7 

18    7 

2i 

0    9 

2 
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This  mixture,  costing  9s.  Id.  per  cubic  yard,  is  laid  to  a 
thickness,  when  compressed,  of  about  4  in. ;  so  that  the  cost 
of  materials  for  coating  one  superficial  yard  will  amount  to 
Is.  Q)d.  The  cost  of  laying  will  include  the  following  items  : — • 


Cost  of  mixture ...        

Stripping  road  8  ill.  thick 

Broken  brick  ballasting  

Applying  tar  macadam  in  three  layers  and  finishing 

Rolling    ...         

Sundries,  10  per  cent 

Laying  per  yard  super... 


The  life  of  such  a  pavement  being  taken  at  seven  years, 
and  cost  of  annual  repairs  at  2d.  per  yard,  the  whole  cost 
amounts  to  less  than  lOd.  per  annum  per  yard  super.,  and 
will  be  much  less  if  the  cost  of  stripping  and  foundation  be 
deducted.  In  Croydon,  where  the  old  road  foundation  was 
not  disturbed,  and  some  of  the  old  road  metal  was  utilised 
for  the  lower  layer  of  tar  macadam,  the  total  cost  was  about 
3s.  6f7.  per  square  yard  when  laid  down  8  in.  in  thickness. 


s. 

d. 

.    1 

6 

.     0 

9 

.     0 

10 

.     0 

9 

.     0 

3 

.     0 

5 

.     4 

6 

CHAPTER  IX. SLATER. 


MEMOEANDA. 


Names. 


Singles     

Doubles   

Ladies 

Viscountesses  .. 

Countesses 

Marchionesses 

Duchesses   

Princesses    

Empresses  

Imperials    

Rags     , 

Queens     


Size. 


m. 
12x  8 
13x  6 
16x  8 
18x10 
20x10 
22x11 
24x12 
24x14 
26x16 

30x24 
36x24 
36x24 


in. 
4i 
5' 
6i 

9h 
lOi 
lOi 
111 

131 

lei 

16i 


in. 

4 

4* 

6"^ 

7 

8 

9 
10 
10 
11 


3-0 

2-5 

4-5 

6-2 

70 

8-7 

10-4 

12-2 

15-2 

A. 

2-5 

2-2 

2-2 


cwt 
18 
15 
25 
35 
40 
50 
60 
70 
95 


400 
480 
266 
192 
170 
138 
115 
98 
79 

36 
25 
25 


■SO" 


cwt 
6 
6 
5i 
61 
5| 
5f 
5| 
5^ 


Nails 
required 

per 
Square. 


No. 
800 
960 
532 
384 
340 
276 
230 
196 
158 

72 
50 
50 


lbs. 
5 
6 
31 
2| 
4 
3i 
3 
3 
3| 

3 

31 

31 


A. — Squares  covered  by  1  ton. 

The  above  sizes  sometimes  slightly  vary,  according  to  the 
quarry. 

Slates  are  classed  according  to  their  straightness,  smooth- 
ness of  surface,  fair  even  thickness,  presence  or  absence  of 
discoloration,  &c.  They  are  generally  divided  into  first 
and  second  qualities,  and  in  some  cases  a  medium  quality  is 
quoted.  Slates  of  first  quality  are  thinner  and  lighter  than 
those  of  inferior  quality. 

Eule  to  find  the  number  of  slates  required  to  cover  one 
square : — One  square  in  inches  -f  width  of  slate  in  inches 
X  gauge  in  inches. 

The  weight  of  slating  on  roofs  is  8  lb.  per  foot  super,  for 


300  ft. 

super,  i 

200  „ 

150  „ 

„    1 

120  „ 

.,    li 

100  „ 

.,    u 

75  „ 

„      2 
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all  sizes,  except  rags  or  queens,  including  a  3-in.  lap  and 
nails. 

As  there  are  two  nails  per  slate,  the  number  required 
per  square  will  be  found  by  doubling  the  number  of  slates. 
The  trade  "Thousand,"  or  "long  tally,"  equals  1,200  for 
buying  and  selling. 

Slate  Slabs. 
\  in.  thick,  weigh  1  ton  and  1  ft.  super,  weighs  7^  lb. 

15 

18f 
22| 
30 

PEICES. 
These  slates  to  be  of  best   Bangor,  or   others   of  equal 
quality  or  value,  with  3-in.  lap,  and  two  nails  to  each  slate. 

Ladies  laid  complete  (exclusive  of  boarding  and  batten-  s.     d. 

ing),  with  composition  nails  ...         ...         ...         ...  per  square  35     1 

Countess,  ditto  ditto        ...         ...         ...         ...         ...  ,,        37     3 

Duchess,  ditto  ditto  ...         ...         ...         ...         ...  ,,         33     4 

Add  to  foregoing  if  more  than  3  in.  lap  be  ordered,  for 

every  J  in.  beyond  the  3  in.    ...         ...         ...         ...  ,,  2    0 

Add  to  slating  if  drilled  and  countersunk        ,,  16 

Add  for  torching,  or  pointing  on  the  underside  with 

hair  mortar  when  laid  on  laths  or  open  battens    ...  ,,  2     7 

Ditto  if  plastered  one  coat  with  lime  and  hair  mortar 

against  underside  ...         ...         ...         ...         ...  ,,  4    0 

Slating  of  any  kind,  stripped  and  piled  at  the  foot  of  the 

building,  or  in  store,  including  removal  of  old  battens  , ,  2    6 

Old    slating  dressed  and  relaid  complete,  with  iron 

nails  (labour  and  nails  only)  ...         ,,  7    0 

Slate  damp-proof  course  of  Countess  or  Duchess  slates, 

set  in  cement,  double  course,  breaking  joint  ...  per  ft.  sup.  0    6 

Filleting  with  hair  mortar  per  ft.  run  0     1| 

,,        with  Portland  cement  ,,  0    2 

Ridge  or  hip  tile,  7  in.  wings,  plain  dead  joints,  terro- 

metallic  blue,  red,  or  buff,  set  in  hair  mortar  and 

pointed  with  cement     ...         ...         ...         ...         ...  ,,  0    7^ 

Ditto  with  raised  roll,  and  ditto  ,,  0  11 

Add  to  last  two  items  if  set  in  cement ,,  0    2 

"Thomas's"   patent   ridge,   If -in.   roll,  with  5  •  in. 

wings  and  set  in  cement  „  2    4 

"  Williams's  "  patent  slate  ridge,  with  copper  dowels 

and  screws,  3-in.  roll  and  7-in.  sides,  in  lengths  of 

not  less  than  4  ft.,  supplied  only       „  1  10 

Add  if  fixed,  including  bedding  in  hair  mortar  and 

pointing  with  cement  ...         ...         „  0    4 

Extra  for  cutting  to  hips,  valleys,  and  waste ,,  0    2 

,,  ,,        to  eaves  ditto ...         ...  ,,  0    3 

Galvanised  iron  hip  hooks  and  fixed each      1    6 

Make  good  slating  to  pipe  passing  through  roof        ...  „  2    0 
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Slate  Masonby. 

Slate  fittings  to  shelves,  lavatories,  urinals,  cisterns,  &c., 
of  Bangor  or  other  of  equal  quality,  sawn  or  cut  to  any  size 
required. 


Description. 


Slabs,  quarry  planed  or  self-faced  (obtained 
by      splitting),    under   16^    ft.    super., 

supplied  only per  ft.  sup. 

Ditto,  from  16J  to  30  ft.  super.,  supplied 

only per  ft.  sup. 

Setting  slate  slabs  of  any  size  in  mortar 

per  ft.  sup. 
Add  to  last  if  bedded  in  Portland  cement     „ 
Add  to  first  two  items  if  fixed,  including 

drilling  and  countersinking    per  ft.  sup. 

Add  to  slabs  if  planed  and  edges  jointed, 

for  eacb  side  per  ft.  sup. 

Add  to  last  if  finely  rubbed,  and  ditto  ,, 
Add  if  enamelled  each  side,  white  or  green  ,, 
Enamelling   plain  edges,  white  or  green 

per  ft.  run 
Chamfering  from  IJ  in.  to  2  in.  wide 

and  rubbing    ,, 

Ditto,  ditto,  circular ,, 

Circular  cutting ,, 

Edges  sawn ,, 

„      filed  ,, 

„      rubbed ,, 

„      circular    ,, 

Grooving  up  to  1|  in.  girth ,, 

Bounded  nosings „ 

,,  „      circular ,, 

Rebating  on  edges  up  to  3  in.  girth  ...         ,, 

,,  ,,      circular ,, 

Scribing  ,, 

Throating    ,, 

,,         circular ,, 

Corners  rounded,  plain,  up  to  6  in.  girth...  each 
Holes  drilled  and  countersunk  up  to  1^  in. 

diameter ,, 

Ditto,  ditto,  from  IJ  in.  to  3  in.  diameter     „ 

Holes  for  basin „ 

Holes  drilled  and  countersunk  or  tapped 

for  screws   per  dozen 

Screws,  copper,  strong,  2   in.,  for  fixing 

slate  fittings,  S.O per  dozen 

Partitions  and  slabs  taken  down  and  re- 
moved    per  ft.  sup. 


Thickness. 


Jin. 


1  in.        li  in 


s.  d. 

0  11 

1  0 

0  2 

0  2 

0  2 

0  1 

0  2 

1  0 

0  31 


s.    d.     s   d 


0 

IS 

0 

3 

0 

2i 

0 

H 

0 

u 

0 

2 

0 

3h 

0 

3 

0 

n 

0 

3i 

0 

H 

0 

2i 

0 

4 

0 

1 

0 

u 

0 

2i 

0 

1 

0 

^ 

2 

u 

1 

2 

0 

10 

0 

1 

1 

1  1 

1  31 

0  2 

0  2 

0  21 

0  1| 

0  2 

1  0 

0  4 


0  11 

0  2" 

0  2^ 

0  41 


0  11 

0  1| 

0  4 

0  n 

0  31 

2  3 

1  4 
0  10 
0  1 


1  3 

1  6 

0  2 

0  2 

0  3 

0  11 

0  2" 

1  0 

0  41 


If 
3 


0  41 

0  2" 

0  2 

0  21 


0   31 

0    5 


0 
0 
0 

2i 
31 
5 

0 
0 
0 

If 

6 

0 

2 

0 
2 

6 

1 

6 

0 

10 

0 

1 
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Slate  Masoney — continued. 

Slate  channel  course  for  urinals,  &c.,  9  in.  x  3  in., 
with  semi-circular  3-in.  channel,  dished  to  current 
and  set  in  cement 

Labour  only  in  sinking  3-in.  channel,  with  current 
h  in.  deep... 

Slate  skirting,  6  in.  by  g  in.,  planed  O.S.,  chamfered 
and  fixed  with  screws   ...         ...         

Stopped  ends  to  channels,  labour  only... 
,,  chamfers,  grooves,  &c. 

Cutting  holes  in  slate  channels  3  in.  thick,  and  re- 
bating for  grating 

Mortises  or  rail  holes  up  to  1^  in.  deep 


s.     cl 


per  ft.  run  4     0 


each 


0    5 


1 

0 

0 

9 

0 

1 

2 

0 

0 

4 

£    s.  d. 
Slate  cisterns,  1  in.  thick,  delivered  and  fixed  complete, 

100  gals,  each  3    0    0 

n  in.  „               „               „              150     „  ,,400 

»              U  in.  „              „              „             200      „  „     5  10    0 

Hin.  „              „              „             250     „  ,,600 

li  in.  „              „              „              300     „  ,,700 


Materials. 

(supplied  only.) 

s.     d. 

Cement  oil 

per  lb. 

0     2 

Cement,  red  lead 

0     21 

Oil  putty 

0     6^ 

Clips,  strong,  for  slates,  copper          

1     6 

11          ))            )) 

lead 

zinc 

0    31 
0    i 

Nails,  slating,  composition      

0    7 

,,          ,,         copper  cast       

0  10 

,,          ,,              ,, 

wrought            

1     2 

,,          ,,         iron, 

dipped  in  boiled  oil  or  painted 

0     5 

,,          ,,          zinc 

0     7 

Cement,  Portland 

pel 

bushel 

1  10 

Lime,  ground,  stone     

J) 

0    Si 

Hair  mortar 

per 

ft.  cube 

£ 

0    7i 

s.    d. 

Slates,  blue  Bangor 

,  Singles           

per 

1,200    3 

2     0 

>>         )>        )) 

Doubles          

3 

10     0 

Ladies 

5 

15     0 

)) 

Viscountesses 
Countesses     

8 
10 

10     0 
0    0 

Marchionesses 

11 

0    0 

)> 

Duchesses 
Princesses      

13 
16 

10     0 
0    0 

Empresses     

18 

10     0 

H.E. 
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Westmorland  Slates. 

Tilberthwaite  Green  Slate  Co.,  Kendal,  Westmorland. 


Names. 


Dark  Green : — 

Best,  selected 

Seconds,  selected  

Best  Peggies,  selected 
Seconds     ,,  ,, 


Size. 


in.  long. 

12  to  30 

12  „  24 

9  „  12 

6  „    9 


0)  d 

§5 


M's'Z 


2-70 
207 
2-43 
2-07 


£    s.  d. 

4  10  0 

3    0  0 

3    0  0 

1  12  0 


o  o 


£    s.  d. 

5    6  8 

3  16  8 

3  16  8 

2    8  8 


The  railway  rate  to  London  is  16s.   8d.  per  ton.  Five   per   cent, 
discount  is  allowed  ofi  the  prices  quoted  at  Coniston. 

Wages,  slater's per  hour 

,,      boy's       „ 


s.     d. 
0  11 
0     3i 


ANALYSIS. 

Slates. — The  great  bulk  of  slates  come  from  North  Wales, 
and  may  be  roughly  divided  into  three  classes  most  in  use 
for  ordinary  work  : — "Bangor"  (chiefly  from  Lord  Penrhyn's 
quarries  at  Bethesda,  and  the  Dinorwic  or  Velinheli  quarries, 
which  are  working  at  opposite  ends  of  the  same  slate  vein 
running  N.E.  and  S.W.) ;  "  Port  Madoc  "  (from  the  Oakeley 
Slate  Quarries  Co.  at  Festiniog)  ;  and  "Carnarvon"  (from 
Llanberis,  Nantile,  and  other  places  from  eight  to  twelve 
miles  distant).  These  slates  are  generally  blue.  It  will  be 
observed  that  the  titles  are  taken  from  the  ports  at  which 
the  slates  are  collected  for  sale  and  exportation. 

Green  slates  come  from  Whitland  Abbey  (near  Narberth, 
Pembrokeshire),  and  Westmorland  (The  Tilberthwaite  Green 
Slate  Co.,  Kendal),  as  well  as  from  Cumberland  (Buttermere, 
from  the  quarries  in  Honister  Pass),  and  Lancashire  (Coni- 
ston). Westmorland  slates  are  always  sold  by  the  ton,  and 
have  different  nomenclature  and  iiTegular  sizes  from  Welsh 
slates.  When  laid,  the  courses  are  not  uniform  in  depth, 
but  diminish  towards  the  ridge. 

Other  slates  come  from  Cornwall,  from  the  Old  Delabole 
quarries,  near  Camelford.  Leicestershire,  Eutlandshire, 
Northamptonshire,  &c.,  also  yield  slates.      Of  late  years,  a 
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great  many  have  been  imported  from  the  United  States, 
chiefly  because  of  the  long  strike  among  the  Welsh  quarry- 
men,  and  American  slates  are  becoming  more  and  more 
popular.  Their  price  in  this  country  is  9.s.  per  1,000  cheaper 
than  the  best  Welsh  qualities. 

The  very  large  slates,  such  as  Imperials,  Eags,  and  Queens, 
are  called  "Ton  or  weight  slates,"  being  sold  by  weight; 
while  the  other  sizes  are  called  "  Count  or  tally  slates," 
being  sold  by  number. 

The  trade  "thousand,"  or  "  long  tally,"  equals  1,200  for 
buying  and  selling ;  but,  allowing  5  per  cent,  for  breakages, 
1,260  are  put  into  the  trucks  at  the  quarry.  Small  numbers 
are  sold  by  the  100.  In  London,  slating  is  frequently 
sub-let  by  the  contractor.  The  special  rates  of  the  railway 
companies  are  for  not  less  than  4-ton  lots,  and  they  carry  by 
actual,  not  computed,  weights. 

Nails. — Composition  nails  are  best  for  all  good  work,  as 
they  are  stiff  and  tough.  They  are  cast  from  an  alloy  of 
7  copper  to  4  zinc,  and  have  a  yellow,  brassy  appearance. 
Copper  nails  are  either  cast  or  wrought  ;  but  they  are  soft 
and  dear.  Malleable  iron  nails  are  frequently  used,  dipped 
while  hot  in  boiled  linseed  oil  to  preserve  them  from  corro- 
sion. These  can  also  be  painted  or  galvanised.  Cast-iron 
nails  are  only  employed  for  temporary  work.  Zinc  nails  are 
very  soft,  and  liable  to  bend,  and  as  their  heads  come  off  in 
driving,  they  make  a  good  deal  of  waste. 

All  these  nails  are  sold  by  weight,  and  the  price  should 
lessen  with  the  increase  of  length.     Allow  5  per  cent,  for 
waste  in  reckoning  the  number  to  the  square. 
Nails  for  small  slates,  such  as  Doubles,  &c.,  should  be 

about 1\  in.  long. 

Nails  for  medium  slates,  such  as  Countesses,  &c.,  should 

be  about  ...     1|  in.     ,, 

Nails  for   large  slates,  such  as  Duchesses,  &c.,  should  be 

about    ...         ...         ...         ...     2  in.        ,, 

Weight  of  Slating  Nails. 


Number  per  pound. 

liin. 

li  in. 

2  in. 

Composition   

Copper 

164 
190 
280 
280 

144 
145 
150 
220 

96 
90 

^lalleable  ircn    

120 

Zinc 

90 

K  •!> 
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Labour. — The  labour  in  holing  slates,  any  size,  is  usually 
estimated  at  5s.  per  1,000 ;  but  if  a  single  slate-holing 
machine  is  used,  a  smart  boy,  at  3i^f7.  per  hour,  will  be  able 
to  hole  from  300  to  400  slates  in  an  hour,  equivalent  to 
Is.  per  1,000. 

The  following  statement  shows  the  labour  required  per 
square,  which  will  be  less  for  larger  surfaces,  as  the  slating 
will  be  performed  more  quickly.  The  difference  in  time  for 
the  various  kinds  represents  the  extra  trouble  in  handling, 
greater  areas  being  covered  with  larger  slates  in  a  given 
time,  and  the  labour  in  holing  is  the  same  for  all  sizes. 

A  slater  and  boy  will  lay: — 

1  square  of  Doubles  (with  two  nails  each)  in  2^  hours. 
,,  Ladies  ,,  ,,  ,,  1^      ,, 

,,  Countesses        ,,  ,,  ,,  1^    ,, 

,,  Duchesses        ,,  ,,  ,,  1        ,, 

A  slater  and  boy  will  prepare  and  lay : — 

1  square  of  Doubles  (with  two  nails  each)  in  4       ,, 

,,  Ladies  ,,  ,,  ,,  2\      ,, 

,,  Countesses        ,,  „  ,,2        ,, 

,,  Duchesses         ,,  ,,  ,,  1^      ,, 

Plastering  against  underside  of  slating,  per  yard  super,  in  h  hour. 

Cost  2^cr  Square. — Taking  Countess  slates,  20  in.  long  by 
10  in.  wide,  the  gauge,  if  centre-nailed,  would  be — 
Length  of  slate  -  lap       20  in.  -  3  in.       o,  . 

In  estimating,  therefore,  the  number  of  slates  required  per 

square  of  100  ft.  super.,  the  width  of  the  gauge  in  inches, 

multiplied  by  the  breadth  of  the  slate  in  inches,  gives  the 

margin  or  exposed  surface  of  a  single  slate.     This  divided 

into  the  number  of  superficial  inches  in  a  square  (100  ft. 

super,  by  144  sq.  in.  =  14,400  super,  inches  per  square),  will 

give  the  number  of  slates  to  a  square — e.g.,  8^  in.  gauge  by 

10  in.  breadth  of  slate  =  85  sq.  in.  margin,  and 

14,400  super,  inches  per  square     ^  „„  ^       ,         ,  , 

— OK ^ = — r"i =170  Countess  slates  per 

85  sq.  m.  margm  per  slate  square. 

Allowing  5  per  cent,  for  waste,  this  would  give  roundly 
180  slates  to  the  square. 

As  there  are  two  nails  per  slate,  the  number  of  nails 
required  per  square  will  be  found  by  doubling  the  number 
of  slates — i.e.,  in  this  case,  340  nails.  Also  reckoning  5  per 
cent,  waste  for  nails,  the  number  for  estimating  would  be 
some  360.     Using  1^  in.  composition  nails,  144  of  which  go 


£ 

s. 

d. 

8 

10 

0 

0 

3 

0 

1 

5 

0 

0 

2 

0 

10 

0 

0 
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to  the  pound,  this  latter  number  would  give  exactly  2^  lb. 
per  square,  as  they  are  sold  by  weight. 

The  price  of  first  quality  Bangor  blue  Countess  slates  was 
recently  £8  10s.  per  M.  of  1,200  at  the  port,  and  to  this  add 
loading  expenses  (per  rail  or  per  vessel.  Is.  6d.  per  ton  on 
all  slates),  rail  to  London  (12s.  6d.  per  ton),  and  delivery  on 
site,  bringing  the  total  up  to  about  £10  delivered.     Thus — 

Cost  of  1,200  at  Welsh  port         

Loading  1,200  =  2  tons  at  Is.  6d 

Carriage  to  London,  2  tons  at  12s.  6d.  ... 
Cartage  in  London 

Cost  delivered 

Owing  to  the  prolonged  Penrhyn  strike,  prices  are  up 
about  30s.  per  1,000  above  foregoing,  which  means  about 
5s.  added  to  the  cost  per  square  when  laid. 

Trade  terms  are  2i  per  cent,  discount  for  cash,  or  accept- 
ance at  three  months.  The  analysis  of  Countess  slating  per 
square  would  then  be  :■ — • 

£   s.    d. 
180  first  quality  Countess  slates  laid  to  3-in.  lap,  at  £10  per 

1,200  delivered 

2i-  lb.  of  1^  in.  composition  nails,  at  Id.  per  pound  ... 
Labour,  preparing,  and  laying,  two  hours  slater  (lid.)  and 

boy  (d^d.)  at  Is.  2|(Z.  per  hour  

Add  10  per  cent,  profit      

Total  cost  per  square 

Laths,  boarding,  felting,  &c.,  are  taken  in  Carpenter. 

If  the  foregoing  is  sub-let  to  a  slate  merchant,  it  can  be 
done  for  26s.  to  28s.  per  square,  as  the  latter  buys  his  slates 
at  the  quarries  in  large  quantities,  conveys  them  by  sea,  and 
regularly  employs  slaters. 

A  costly  item  in  connection  with  slating  is  the  repairing 
or  replacing  of  slates  broken  after  the  slating  is  completed 
by  workmen  moving  on  the  roof. 

Circular  Slating  is  valued  in  the  same  way,  but  the  slates 
are  necessarily  smaller  according  to  the  radius  of  the  curve, 
and  they  are  graduated  in  diminishing  sizes  from  eaves  to 
apex.  This  requires  slates  of  varying  sizes,  and  an  extra 
5  per  cent,  for  waste  in  cutting  to  graduated  shapes,  as  well 
as  additional  labour.     The  whole  will  amount  to  one-fourth 


1  10 
0     1 

0     2 

0 
5 

1  13 
0    3 

10^ 
44 

1  17 

3 
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more  in  cost,  or  one-third  if  the  circular  slating  is  quick  or 
small. 

Half  or  spaced  slating  will  cost  one-fifth  less. 

Vertical  Slating  to  walls  is  similarly  calculated  as  for 
roofs,  except  that  the  labour  in  fixing  is  increased  by  half 
as  much  again. 

Torching. — This  is  the  term  applied  if  (when  the  slating 
is  laid  on  laths  or  open  battens)  the  underside  is  pointed 
with  hair  mortar.  Of  this  two-thirds  foot  cube  will  be 
required.  It  will  take  a  bricklayer  two  hours  and  a  labourer 
half-hour  to  point  a  square. 

s.    d. 

1  ft.  cube  hair  mortar  at  Ihd.  ...         ...         ...         ...         .-•     0     5 

2  hours  bricklayer  at  10(7.      ...         ...         ...         ...         ...         ...     1     8 

i  hour  labourer  at  6f7....         ...         ...         ...         ...         0     3 


2     4 
Add  10  per  cent,  profit  ...         ...         ...         ...         ...         ...     0    -3 


Cost  per  square. 


Plain  Biclge  Tile,  7  in.  Wings,  Set  in  Hair  Mortar  and 
Pointed  with  Cement. — To  the  net  cost  of  the  ridge  tile  add 
carriage,  hair  mortar,  cement,  labour,  and  profit,  as  Ijelow. 
The  tile  is  18  in.  long,  at  Id.  each  =  4^f/.  per  foot  run. 

1  ft.  ridge  tile,  7  in.  wings,  supplied  only  ...         

Carriage...         ...         ...         

Hair  mortar  for  setting  ...         

Cement  for  pointing    ... 

Labour   ...         ...         ...         ...         


Add  profit 

Cost  per  foot  run 

Make  good  Slating  to  Pipe  passing  tlirough  Roof. — This 
will  occupy  one  hour  of  a  slater  and  boy  at  Is.  2V7.,  and 
allow  for  an  additional  slate  or  two  and  nails  as  well  as 
profit,  making,  say,  2s.  in  all. 

Slate  Damp-proof  Course  has  already  been  analysed  under 
Bricklayer,  and  need  not  be  repeated. 

Slate  Masonry. — As  slate  masonry  consists  of  such  special 
work  as  fittings  to  shelving,  washing-benches,  lavatory  tops, 
urinals,  &c.,  which  need  regular  machinery  to  execute  the 
sawing,  planing,  rubbing,  sanding,  &c.,  it  is  always  better 
to  let  this  to  proper  slate  merchants,  who  make  a  special 
estimate  for  supply  while  the  builder  fixes. 


CHAPTER  X. TILER. 

MEMOEANDA. 
Plain  Tiles. 

Plain  roofing  tiles,  10|-  in.  by  6^  in.  by  |-  in.,  weigh  2i  lb. 
each,  or  20  c^vt.  per  1,000.  One  square  requires,  without 
allowance  for  waste  : — 


If  laid  with 

_a5 

o 
6 

s 

3 
1 

3 

Lathing 
Nails. 

6s 

No. 

lb. 

ll 

2|  in.  lap  or  4  in.  gauge 
34      „           3i      „ 
H       „           3 

554 
633 
739 

300 
340 
400 

255 
289 
340 

1 
1* 

1108* 
1266* 
1478* 

28 
31 
37 

*  Or  1  peck  of  oak  tile  pins. 

The  gauge  is  otherwise  known  as  the  face  or  weather,  and 
it  is  usual  to  lay  with  a  3^  in.  lap,  giving  3|-  in.  gauge. 
1,000  tiles  =  1  load.  500  ft.  run  of  plain  tile  laths,  in 
5  ft.,  4  ft.,  or  3  ft.  lengths,  make  one  bundle,  and  one  bundle 
of  fir  laths  is  frequently  reckoned  to  the  square  ;  30  bundles 
=  1  load. 

When  tiles  are  bedded  or  pointed  with  mortar,  3  hods  or 
2  cubic  feet  of  mortar  are  needed. 


Pan  Tiles. 

Pan  roofing  tiles,  13|  in.  by  9}  in.  by  ^  in.,  weigh  5J  lb. 
each,  or  47  cwt.  per  1,000.  One  square  requires,  without 
allowance  for  waste  : — 

150  tiles,  if  laid  to  12  in.  gauge. 

164     „  „        11         „ 

180     „  „        10 

1  bundle  of  12  laths,  each  10  ft.  long. 

1^  hundred  of  sixpenny  lathing  nails. 
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BKOOMHAiiL  Tiles. 

Broomhall  roofing  tiles,  ordinary  size,  12|-  in.  by  9J  in., 
weigh  4^  lb.  each,  or  40  cwt.  per  1,000.  One  square  requires, 
without  allowance  for  waste  : — 

185  tiles,  ordinary  size,  if  laid  to  a  3^  in.  lap. 
333     ,,      small  ,,  ,,  ,,  ,, 

1  patent  peg  for  every  tile. 

1  galv.  3  in.  nail  for  every  upper  tile  (half  the  number  of  tiles) . 
Battens,  3  in.  by  1  in.,  or  3  in.  by  |  in. 


PEICES. 

Plain  Broseley  tiling,  laid  to  3^  in.  gauge,  including 

fir  laths  and  galvanised  iron  pegs per  square 

Ditto,  ditto,  if  oak  are  used,  add 

,,     add  for  laying  in  hair  mortar 

,,  ,,  in  cement 

,,     add  for  torching  with  hair  mortar 
Stripping  old  plain  tiling,  including  defective  laths, 

cleaning  and  stacking 

Relaying  old  plain  tiling,   including  labour,  nails, 

and  tile  pins,  and  20  new  tiles  per  square 

Plain  weather  tiling,  4  in.  weather  on  upright  wall, 
bedded  and  pointed  in  hair  and  ash  mortar,  each 
tile  to  be  secured  with  two  nails 
Pointing  to  verge  of  plain  tiling 
Extra  on  plain  tiling  for  tile  and  a  half  to  verges 
Cutting  to  ridge  or  verge  of  plain  tiling 
Barge  or  verge  in  hair  and  ash  mortar 

„  ,,      in  cement  ...         

Filleting  with  hair  mortar 

„        with  Portland  cement 
Ridge  and  hip  tiles,  and  bedding  and  pointing 
hair  and  ash  mortar    ... 

Ditto,  ditto  in  cement 

Add  if  with  roll  or  fiat  crest  on  top     ... 

Ditto  if  with  ornamental  cresting 

Valley  tiles,  and  bedded  and  pointed  in  hair  and  ash 

mortar    ... 
Ditto,  ditto  in  cement    ... 
Double-plain  tile  creasing  in  hair  and  ash  mortar 

,,  ,,  in  cement 

Mitreing  two  hips  with  ridge    ... 
Hip  hooks,  galvanised  or  painted,  and  fixed... 
T  nails,  ,,  ,, 

Pantiles,  laid  dry  to  10  in.  gauge,  including  laths 
,,        add  if  bedded  in  hair  mortar 
,,         add  if  torched  with  hair  mortar 
,,         add  if  pointed  outside 
Stripping  old  pantiles,   including    defective   laths 

cleaning  and  stacking... 
Rela^tiug  old  pantiles,  including  labour,  laths 
nails,  and  20  new  tiles  per  square 


s. 

d. 

61 

1 

3 

6 

3 

4 

5 

0 

5 

6 

2     0 
20    0 


>) 

51    0 

per  ft.  run 

0     1 

J> 

0    u 

0     2 

)} 

0    24 

)) 

0        4:" 

0    1^ 

n 

0    2 

n 

0    8 

i> 

0  10 

0    2 

.. 

0    6 

)i 

0  10 

1     0 

)i 

0     6 

,, 

0    8 

each 

1     6 

)) 

1     0 

0    3 

per  square 

28    6 

J, 

2    6 

jj 

2     6 

.. 

3    0 

„ 

1     6 

17     0 
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s.  d. 

Cutting  to  splays  and  hips        ...         ...         ...         ...  per  ft.  run     0  2i 

Half-round  ridges  and  hips  and  bedding  in  mortar...           „             0  9" 

Hip  hooks,  galvanised  or  painted,  and  fixed...         ...        each          0  10 

Broomhall  tiling,  laid  to  3i  in.  lap,  including  battens, 

and  nailed  with  2j-in.  copper  nails,  ordinary  size  per  square  35  0 

Ridges  for  ditto  and  fixed         ...         ...         ...         ...  per  ft.  run     1  6 

Hips  for  ditto  and  fixed...         ...         ...         ...         ...  ,,  13 


in. long 
11.  long, 


per 


Materials, 
(supplied  only.) 

Broseley  tiles,  cost  at  Broseley,  less  trade  discount. 

„  ,,       ornamental  patterns  ... 

„  ,,      gable  tiles,  "  tile  and  half 

,,  ,,      eaves  tiles,  7  in.  by  6^  in. 

„  ,,      hip  or  valley  quoined  tiles,  18 

Ferro-metallic  ridge  tiles,  6  in.  wings,  18 
less  trade  discount 

Ditto,  7  in.  wings,  ditto 

Tile  fiuials,  prime  cost   ...         

Fir  laths  for  plain  tiles,  2    in.  by  f  in. 
„  ,,  IJ  in.  by  1  in. 

„  „  11  in.  by  J  in. 

,,  ,,  1    in.  by  J  in. 

Lathing  nails,  cut  clasp,  1^  in. 
Cast-iron  tiling  pegs,  2  in.  long 
,,  ,,  galvanised 

Oak  pegs  or  pins  .. . 

Pantiles,  delivered  

Laths,  in  bundles  of  12  laths,  each  10  ft.  Ion: 
Lathing  nails 

Broomhall  tiles,  ordinary  size 

Tile  pegs  for  ditto 
Tile  nails,  galvanised 
Broomhall  ridge  tiles 
,,  hip  tiles 

Cement,  Portland  

Lime,  ground,  stone 

Hair  mortar 

Wages,  tiler's       

,,      labourer's 


per  1,000    40  0 

43  0 

67  0 

33  6 

260  0 


each 
100  ft.  run 


0  4 

0  4i 
7  6" 

1  6 
0  9 
0  8 


per  lb. 
per  cwt. 

per  bushel 
per  1,000 

per  bundle 
per  100 
per  1,000 


per  pair 

each 

per  bushel 

per  ft.  cube 
per  hour 


18  0 

1  9 

90  0 

3  6 

0  8 
35  0 
11  0 

5  6 

1  5 
1  2 
1  10 
0  Si 

0  n 

0  10 

0  6 


ANALYSIS. 

Tiles. — Tiles,  in  shape,  are  of  two  main  classes :  those 
■which,  like  pantiles,  interlock,  and  those  which,  hke  common 
plain  tiles,  are  nearly  flat,  and  are  laid  on  the  same  principle 
as  slates.  In  the  former  class  innumerable  forms  have  been 
patented,  but  few  of  them  get  into  general  use,  chiefly  owing 
to  difficulties  of  replacing  when  broken,  and  the  trouble  of 
fitting  them   to   irregularly-shaped  roofs.     Plain   or  crown 
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tiles  are  such  as  have  a  rectangular  form  and  plane  surface. 

A  statute  is  supposed  to  regulate  their  size,  but  they  are 
genei'ally  10|^  in.  long,  6^^  in.  broad,  and  ^  in.  thick,  with  two 
holes  in  them,  through  which  oak  pins  are  inserted  to  hang 
upon  the  laths.  Sometimes  cast-iron  pegs  are  used  instead, 
or  frequently  extra  large  flat-headed  wrought  nails,  made  of 
pure  zinc  or  zinc  and  copper,  which  have  the  advantage  of 
allowing  a  tile  to  be  replaced  from  the  inside  of  the  roof  by 
lifting  up  the  others  to  place  in  the  tile  and  drop  in  the  nails 
in  a  few  seconds.  Sometimes,  also,  tiles  have  projecting 
nibs  cast  on  in  lieu  of  pegs,  or  they  may  be  both  holed  and 
nibbed,  so  that  if  the  nib  is  broken  off  the  tile  may  be  nailed. 
In  use,  one  tile  laps  over  another,  and  that  part  which  then 
appears  uncovered  is  called  the  gauge  of  the  tiling — likewise 
known  as  the  face  or  weather.  Many  tilers  have  a  practice, 
when  plain  tiles  are  set  in  mortar,  not  to  peg  more  than  one 
hole  in  ten ;  or  sometimes  only  every  third  or  tenth  course 
is  nailed.  This  is  bad,  as  with  the  decay  of  the  mortar  the 
tile  will  slip  down.  For  walls,  battens  nailed  or  plugged  to 
walls  are  the  best  mode  of  fixing  for  vertical  tile-hanging,  the 
top  of  each  tile  being  bedded  in  cement  mortar,  and  the 
bottom  double  course  bedded  and  pointed  in  cement  on  a 
tilting  fillet. 

The  roofing  tiles  employed  in  London  come  from  Broseley, 
Eeading,  Bracknell,  Maidenhead,  Ruabon,  or  Staffordshire, 
and  the  price  per  square,  unlike  the  slater's,  usually  includes 
the  lathing.     But  the  system  of  measurement  is  the  same. 

Laths  and  Pegs. — Laths  or  battens  are  of  different  sizes; 
but  for  good  work  they  should  never  be  less  than  f  in.  thick. 
Oak  laths  are  occasionally  employed,  but  fir  ones  are 
generally  used  nailed  to  each  rafter.  The  latter  are  imported 
ready  sawn  in  various  dimensions,  but  may  be  bought  at  the 
sawmills  out  of  converted  common  stuff,  usually  in  10  ft. 
lengths,  at  the  following  rates  : — 

Laths  2    in.  X     2  i^-  "^o^t  Is.  Gd.  per  100  ft.  run. 
„       H  „    X  1      „      „    Os.  9d. 
„       H  „    X    f   „      „    Os.Sd. 
„       1     „    X     f    „      „    Os.  Id.        „ 

The  gauge  of  the  laths  is  the  same  as  that  of  the  tiles,  and 
the  number  of  laths  and  nails  required  per  square  is  shown 
in  the  table  on  page  135. 

Oak  pegs  cost  Is.  9d.  per  bushel,  and  a  square  wants  a 
peck,  or  one-fourth  of  a  bushel.  Cast-iron  pegs  are  the  best, 
and   should   be   about  2    in.  long.     One   thousand   weighs 


4 

tiler  and  labourer 

54 

64 

9 

7 

H 

7i 
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25  lb.,  and  costs  at  the  rate  of  9s.  6cl.  per  cwt.,  or  18s.  if 
galvanised.  These  may  be  readily  valued  by  allowing  two 
for  each  tile. 

Allow  5  per  cent,  waste  on  laths  and  pegs. 

Labour. — The  time  below  indicates  the  labom*  required  : — 

Hours. 
Fixing  laths    ...         ...         ...         ...  per  square,     4     carpenter. 

Pantiling,  laid  dry    ... 

,,  pointed  inside     ... 

„  ,,        outside  ... 

„  ,,        both  sides 

Plain  tiling  laid  to  4    in.  gauge 
31 
)>  )>         ^  )) 

Cost  per  Sqiiare. — Taking  plain  Broseley  tiles,  10|-  in.  by 
6-|-  in.,  laid  with  the  usual  lap  of  3|  in.,  which  also  gives  a 
3i-  in.  gauge  or  face,  the  num.ber  needed  per  square  would 
be  633  (found  by  the  same  rule  as  slates),  and  allowing  2|- 
per  cent,  for  waste,  the  quantity  for  estimating  would  be  650. 

Of  lathing,  340  ft.  run  will  be  wanted,  assuming  rafters 
12  in.  apart,  and  reckoning  5  per  cent,  waste,  the  total  length 
fixed  would  be  about  360  ft. 

The  calculated  number  of  nails  is  289,  plus  5  per  cent, 
waste,  equals  304,  or  1^  lb.  of  1^  in.  cut  clasp  nails  for 
laths. 

If  cast-iron  pegs  are  specified,  the  number  requu'ed  \\i\\  be 
twice  the  quantity  of  tiles  ;  in  this  case  1,266,  or,  say,  1,300, 
allowing  for  waste.      And  as  1,000  pegs  weigh  25  lb.,  the 
weight  would  be  33  lb.  to  the  square. 

s.   d. 
Broseley  tiles  in  trucks  (less  5  per  cent,  trade  discount)  per  1,000  40    0 
Railway  rate  to  Paddington,  in  4  ton  lots       ...         ...         ,,  7  11 

Loading  and  unloading  carts,  2  hours  labourer  at  6rf. ...         ,,  10 

Cartage  from  Paddington  to  site,  say    ...         ...         ...         ,,  4     6 

Cost  delivered 


650  plain  Broseley  tiles,  at  5.3s.  5d.  per  1,000,  delivered 
360  ft.  run,  \\  in.  by  J  in.  laths,  at  Qd.  per  100  ft.  run 
304  or  IjJg  lb.  li-in.  cut  clasp  nails,  at  \\d.  per  lb.    ... 
Fixing  laths,  4  hours  carpenter  at  lOcZ. 

1,-300  or  33  lb.  cast-iron  pegs,  galvanised,  at  18s.  per  cwt.    ... 
Fixing  tiles,  7|  hours  tiler  (lOd.),  and  labourer  (6d.)  at  Is.  4fZ. 


xVdd  10  per  cent,  profit 

Total  cost  per  square 


53 

5 

— ' 

^■^ 

&    s. 

d. 

1  14 

9 

0     2 

4f 

0     0 

u 

0    3 

4 

0    5 

31 

0    9 

8 

2  15 

eh 

0    5 

64 

3     1 

1 
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Add  for  Laying  in  Hair  Mortar. — Two  cubic  feet  of  hair 

mortar  will  be  required  for  bedding,  and  the  labour  will  be 
1^  hours  tiler,  and  1  hour  laboiirer. 

s.  d. 

2  cubic  feet  hair  mortar  at  7AfZ 1  3 

li  hours  tiler  at  lOd.  ...         ."". 1  3 

1  hour  labourer  at  6(^ 0  6 


3    0 
Add  profit  0    4 


Cost  per  square        3    4 

Pantiling  Laid  Dry. — When  pantiles  are  laid  to  the  cus- 
tomary gauge  of  10  in.,  a  square  will  be  covered  bj'  180. 
One  bundle  of  laths  and  1|-  hundred  of  nails  will  also  be 
required.  Each  tile  is  invariably  hung  on  to  the  laths  or 
l^attens  by  a  nib  which  projects  from  the  upper  edge  at  the 
back. 

180  pantiles  at  90s.  per  1,000  deli%'ered 

I  bundle  of  12  laths,  each  10  ft.  long  

II  hundred  lathing  nails,  at  Sd.  per  hundred 

Labour  fixing,  4  hours  tiler  and  labourer  at  Is.  4(Z.  ... 

Add  10  per  cent,  profit     

Total  cost  per  square 

Bidges,  Valleys,  Verges,  dc,  are  calculated  in  the  same 
manner  as  shown  in  Slater's  Work. 


& 

s. 

d. 

0 

16 
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MEMOEANDA. 


40  cubic  feet  of  uuhewn-timber 
50  ,,  squared       „ 

600  super,  feet  of  1  in.  planks,  or 

400  „  11 


deals 


300 

2 

240 

2i 

200 

3 

170 

3i 

150 

4" 

1  Float 

18  Loads. 

1  Stack 

108  cubic  feet. 

^  1  Load. 


1  Cord        =128        „  (8  ft.  by  4  ft.  by  4  ft.) 

1  Fathom  =  216        „  (6  ft,  by  6  ft.  by  6  ft.) 

1  Square    =  100  super,  feet  (10  ft.  by  10  ft.) 

Deal  Standards. 


No. 

ft.         in. 

n.        ft.  sup.      ft.  cu. 

St.  Petersburg              120  x  12  by  11 

byl 

1  =  1,.320  =  165 

Loudon  and  Dublin 

120  X  12  by    9 

byS 

'  =  1,080  =  270 

Christiauia  hundred 

120  X  11  by    9 

by] 

i  =     990  =  1031 

,,                ,, 

60  X  15  bv  11 

by  ] 

1  =     825  =  1031 

Dranimen  hundred 

120  X     9  by    61 

byl 

>i  =     585  =  121g 

Quebec  long  hundred 

120  X  10  by  11' 

by£ 

"  =  1,100  =  275 

,,        short      ,, 

100  X  12  by  11 

by  2 

h  =  1,100  =  2291 

One  hundred  deals  =  120. 

ft.  sup. 

St.  Petersburg  Standard,  if  reduced  to  3  in.  thick  =     G60 

25 

,      =     720 

2i 

,      =     792 

2| 

,      =     880 

2 

,      =     990 

If 

,      =  1,131 

H 

,      =  1,320 

H 

,      =  1,584 

,          1 

,      =  1,980 

, 

)            f 

,      =  2,640 

Market  Forms  of  Timber. 

A  log  is,  &  trunk  of  a  tree  with  the  branches  lopped  off. 
A  balk  is  obtained  by  roughly  squaring  the  log. 
Hand  masts  are  the  longest,  soundest,  and  straightest  trees 
after  being   topped   and   barked.     The  term  is  technically 
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applied  to  those  of  a  circumference  between  24  in.  and 
72  in.  They  are  measured  by  the  hand  of  4  in.,  there  being 
also  a  fixed  proportion  between  the  number  of  hands  in  the 
length  of  the  mast  and  those  contained  in  the  circumference 
taken  at  one-third  the  length  from  the  butt  end. 

Spars  or  poles  have  a  circumference  of  less  than  24  in.  at 
the  base. 

Inch  masts  are  those  having  a  circumference  of  more  than 
72  in.,  and  are  generally  dressed  to  a  square  or  octagonal 
form. 

Balk  timber,  or  square  timber,  consists  of  the  trunk  hewn 
square,  generally  with  the  axe,  but  sometimes  with  the  saw. 

Deal  is  the  general  term  given  to  fir  timber  when  sawn 
into  convenient  dimensions  for  purposes  where  large  scant- 
lings are  not  required — as  in  joiner's  w^ork.  In  this  form  it 
comes  into  the  market,  sawn  into  different  widths,  known  as 
"planks,"  "deals,"  and  "battens,"  varying  from  1  in.  to 
4  in.  thick,  but  principally  3  in.,  and  in  length  from  8  ft. 
to  20  ft.,  but  chiefly  12  ft.  There  is,  however,  no  strict 
classification,  and  of  late  years  all  sorts  of  intermediate 
sizes  have  been  imported. 

Planks  are  from  10  in.  to  12  in.  wide,  but  chiefly  11  in. 

Deals  are  from  8  in.  to  9  in.  wide,  but  chiefly  9  in. 

Battens  are  from  4  in.  to  7  in.  wide,  but  chiefly  7  in. 

Ends  are  pieces  of  plank,  deal,  or  batten,  less  than  8  ft. 
long. 

Scaffold  and  ladder  poles  are  from  young  trees  of  larch  or 
spruce.  They  average  about  33  ft.  in  length,  and  are  classed 
according  to  the  diameter  of  their  butts. 

Bickers  are  about  22  ft.  long,  and  under  2^  in.  diameter 
at  the  top  end. 

Timber  :   How  Sold. 

Fir,  American  pine,  greenheart,  oak,  ash,  elm,  teak,  and 
pitch-pine  are  sold  by  the  load  of  50  ft.  cube — sometimes 
caliper,  and  sometimes  string  measure. 

Wainscot  in  London  at  per  18  ft.  cube  logs ;  but  at  per 
cubic  foot  at  most  other  ports. 

Cedar  and  mahogany  at  per  foot  super.,  of  inch  thick. 

Planks,  deals,  and  battens  are  usually  sold  in  London  by 
the  six-score,  or  "  long  hundred  "  (120  pieces),  reduced  to 
the  St.  Petersburg  standard.^   -  •■%,.■>.  i^-      •">     "''^3        ■- ^ 

Flooring,  and  matched  and  grooved  boarding,  by  the 
reputed  or  customary  square. 
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Beads,  mouldings,  skirtings,  and  weather-boards  by  the 
100  ft.  run. 

Battens  for  slates  or  tiles  by  the  144  ft.  run. 
Plasterers'  laths  at  per  bundle  of  360  ft.  to  500  ft.  run. 


Weights  op  Timbers. 


Pine  Wood. 


Xaiue. 
Fir,  Norway  spruce... 

Larch 

Pine,  Northern,  Memel 
„         Riga 

,,     pitch 

,,     red,  American 

,,     white    ... 

,,     yellow 

,,     Kauri,  New  Zealand 


Weight  per  f.c. 

.  30  lb. 

•  35  „ 

•  36  „ 
.  34  „ 

•  41  „ 
.  36  ., 
.  28  „ 
.  26  „ 
.  38  „ 


F.C.  per  ton, 
75 
64 
62 
66 
55 
62 
80 
86 
59 


Hard  Wood. 


Name. 

Ash      

Beech  ...         

Blue  gum 

Chestnut         

Ebony 

Elm     

Greenheart     ... 
Hornbeam 

Jarrah 

Lignum  vitte  ... 
Mahogany,  Honduras 
„  Spanish... 

Oak,  American  white 

,,     Dantzic ... 

,,     English 

Sycamore 

Teak 

Walnut,  black 


Weight  per  f.c.      F.C.  per  ton 


501b. 
51  „ 
53  „ 
38  „ 
70  „ 
40  „ 
60  „ 
53  „ 
51  „ 
80  „ 
42  „ 
53  „ 
53  „ 
48  „ 
50  „ 
37  „ 
46  „ 
60  „ 


45 
44 
42 
59 
32 
56 
37 
42 
44 
28 
53 
42 
42 
47 
45 
61 
49 
37 


Waste  in  Converting  Timber  into  Scantlings. 


White  pine  logs    ... 
Northern  pine 
Pitch  pine  ... 

Teak  

American  white  oak 


20  per  cent. 

23 

25         „ 

29 

30 


Greenheart 

Spanish  mahogany 
Honduras  ditto     ... 
English  elm 
English  oak 


30  per  cent 

30 

31 

34 

35 


5  cubic  feet  per  load,  or  y^^^'  ^^'^  usually  allowed  for  waste 
in  sawing  fir  and  pine  into  planks. 

An    allowance   of   one-third  to  half  is  usually  made  for 
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waste  on  scafl'olding,  gantries,  centring,  &c.,  on  reconverting 
to  use. 

In  practice  it  is  usually  considered  that  an  ordinary 
"  Northern  pine  "  deal,  9  in.  wide,  will  shrink  in  seasoning 
^  in,,  and  a  "  white  deal "  ^  in. 

Hoop  Iron. 

410  ft.  run  hoop  iron  1^  in.  wide,  No.  16  Birmingham  wire  gauge  =: 

1  cwt. 
576  ft.  run  hoop  iron  IJ  in  X  ^^  in.,  No.  16  Birmingham  wire  gauge  = 

1  cwt. 
360  ft.  run  hoop  iron  1|  in.  x  ^^  in.,  No.  16  Birmingham  wire  gauge  = 

1  cwt. 
A  bundle  of  hoop  iron  1^  in.  X  ^  in.  contains  180  ft.,  and  weighs  J  cwt. 

A  knot  of  sash-line  =  12  yards. 

1,000  shingles,  with  4  in.  weather,  will  cover  100  ft.  super., 
and  will  require  5  lb.  of  nails. 

There  are  3,000,000  acres  of  woodland  in  the  British 
Islands. 

To  measure  round  tapering  timber — 

(i  middle  girth  in  inches)^  x  ft.  run  in  log  ^  ^^^.^  ^^^^  .^  j 
144 

PEICES. 

Timber  in  Scantling. — (Supplied  Only.)      ^    ^^ 

Ash         per  ft.  cube    4  0 

Elm,  English ,,  2  6 

Oak,  English „  3  6 

Yellow  pine      ...         ...         ...         ...         ...         ...  ,,  3  0 

Pitch-pine         „  2  7 

Teak,  Moulmein          ,,  8  0 

Dantzic  fir,  in  balk,  delivered  on  site        ,,  2  4 

„          in  deals                ,,                     ,,  1  5^ 

,,          mixed                  ,,                    ,,  1  Sf 

Timber  Fixed,  but  not  Frabied. 

Fir,  under  144  sq.  in.  in  section,  rough      per  ft.  cube    2  4^ 

,.                  »                        „         wrought „  2  9^ 

Fixing  only  foregoing ,,  0  5 

Oak  in  sleeper  plates,  rough  ...         ,,  5  0 

,,    in  curbs,  rough    ...         ...         ...         ...         ...  ,,  5  9 

,,          ,,         planed  and  rebated    ...         ,,  7  0 

Creosoting  fir  in  vacuum,  at  10  lb.  to  the  cubic  foot 
(at  a  pressure  of  at  least  100  lb.  per  square  inch), 

including  carriage ,,  0  8 

Timber  Framed  and  Fixed. 

Fir,  under  144  sq.  in.  in  section,  rough     ...         ...     per  ft.  cube    3    6 

„          wrought            ...  „  4    2^ 

Framing  and  fixing  only  foregoing ,,  0  10 
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Timber  Framed  and  Fixed — continued. 

per  ft.  cube 


s.   d. 


Proper  fir  door-frames,  wrought,  framed,  rebated, 
chamfered  or  beaded,  and  fixed    ... 

Ditto,  in  double  rebated  transoms,  ditto   ... 

Pitch-pine,  under  144  sq.  in.  in  section,  rough    ...  ,, 

,,  ,,  ,,         wrought  ,, 

Oak  ,,  ,,         rough    ...  ,, 

,,  ,,  ,,         wrought  ,, 

Add  to  all  timber  when  put  together  with  white- 
lead     ,, 

Hoisting  trusses  for  every  10  ft.  above  30  ft.         ...  ,, 

Pile  Driving. 

Fir  piles,  including  planting  in  position    ...         ...     per  ft.  cube 

,,      in  sheet  or  small  piles,  9  in.  square,  and  ditto  ,, 

Driving  whole  piles  (portion  in  ground  only  to  be 
measured)      ...         ...         ...         ...  ,, 

Dri%'ing  sheet  or  small  piles,  9  in.  square,  and  ditto  ,, 

Heading  and  pointing  where  rings  and  shoes  are 
not  required,  including  cutting-off  heads  after 
driving  each 

Ditto,  where  rings  and  shoes  are  required,  including 

nails  and  fitting  and  fixing  shoes  or  rings         ...  ,, 

Allowance  for  bringing,  erecting,  and  removing 
pile-engine  and  tackle,  &c.,  for  driving 

Architraves. 

5-in.  by  2-in.  moulded  architrative,  and  fixed      ...   per  foot  run 
4|-in.  by  1^-in.  ,,  ,,  ,,  ...  ,, 

3-in.  by  1-in.  wrought  and  chamfered  architrave, 

and  fixed       ...         ...         ...         ...         ...         ...  ,, 

Mitres,  per  inch  girth  of  architrave  ,, 

^Yrought  and  chamfered  blocks  or  plinths  up  to 

9  in.  high      each 

Battens  and  Fillets. 

Deal  battening,  2  in.  by  |  in.,  spaced  for  Countess 

slating,  and  fixed  with  iron  nails 

Ditto,  for  walls,  fixed  with  elm  plugs 
Eaking  cut  on  battens  as  to  hips  or  valleys 
Plugging,  driven  into  brickwork  18  in.  apart 


per  square 
per  foot  run 


6 

9* 

ll 

9 

9 


0     li 
0    9 


2     6 


5    0 


per  job      10    0 


2i 
0* 


0    9 


4  4 

5  0 
0  01 
0  l" 


Description. 


per  ft.  nm 
Deal  fillets,  rough, 

1  in.  wide,  s.  o... 
Do.  2  in.  ,,  ,,  ... 
Do.  3  in.  ,,  ,,  ... 
Do.  wrought,  1  in. 

do.  do 

Do.  do.  2  in.  do.  do. 
Do.  do.  3  in.  do.  do. 


lin. 

|in. 

1 

in. 

n 

in. 

IJ  in. 

s.  d. 

s.  d. 

s. 

d. 

s. 

d. 

s.  d. 

0  OJ, 
0  OJ 
0  Oi 

0  01 
0  01 
0  01 

0 
0 
0 

01 
01 
Of 

0 
0 
0 

04 

Oi 
Of 

0  Oi 
0  Of 
0  Oi 

0  01 
0  Of 
0  01 

0  OJ 
0  Of 
0  OJ 

0 
0 
0 

Oi 
0* 
OS 

0 
0 
0 

Oi 
Oi 

OS 

0  01 
0  o| 
0  1 

2  in. 

S.  d. 

0  OJ 

0  OJ 

0  03 

0  01 

0  1 

0  IJ 


H.E. 
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now  TO  ESTIMATE. 


Battens  and  Fillets — ccmtintied. 


Description. 

i  in. 

tin. 

1  in. 

IJin- 

l^n. 

2  in. 

jier  ft.  run 

s.    d. 

s.    d. 

S.    d. 

S.    d. 

s.    d. 

S.    d. 

Add  for  each  angle 

if  beaded,  cham- 

fered, or  rounded     ,, 

0    Oi 

0    Oi 

0    OJ 

0     OJ 

0    01 

0    OJ 

Add  if  framed      ...      ,, 

0    01 

0    Of 

0     1 

0     1 

0     1 

0     li 

Add  nails,  labour, 

and  proft ,, 

0    Oi 

0    Oi 

0    01 

0    0| 

0    OJ  [  0    Of 

1 

s.  d. 
4-in.  by  1-in.  rough  feather-edge  tilting  fillet,  and  fixed    per  ft.  run  0     2 

Add  to  fillets,  if  bent  circular,  one-fourth  foregoing  rates. 
For  oak  fillets,  ,,  double  ,,  ,, 

For  mahogany  or  teak  fillets,   treble  „  ,, 


Beacketing. 

1-in.  deal  bracketing  to  cornices   per  ft.  sup.  0  4^ 

IJ-in.  „  „  ,,  0  5 

Angle  brackets each  0  8 

Bracketing  to  soffits  of  eaves,  or  round  girders,  &c.  ,,  0  4 


Machike-peepared  Boardings. 


Of  Deal  in  Batten  Widths. 


Rough,  supplied  only,  at  docks,  per  square 

,,  ,,  on  site  ,, 

Ditto,  nails,  labour,  and  profit 

only,  in  fixing    ,, 

Ditto,   and  fixed   complete   in 

roofs     ,, 

Ditto,  traversed  for  lead  or  zinc, 

and  firring  to  falls ,, 

Add  if  edges  shot  „ 

,,     wrought  one  side  „ 

,,  ,,        both  sides  ,, 

,,     ploughed    and   tongued, 

or  rebated   „ 

„     on  curved  surfaces   ,, 

,,     in  ceilings  and  fixed  from 

beneath    ,, 

Add  for  raking  cut  and  waste 

to  hips  and  valleys    per  ft.  run 


fin. 

1 

n. 

s.    d. 

6  0 

7  5 

s. 
8 
9 

d. 
0 

n 

4  n 

4 

4| 

11     61 

14 

0 

23    3 

2  2 
1     6 

3  0 

25 
2 
1 
3 

6 
3 
6 
0 

2    0 
2     1 

2 
2 

4 
8 

1     3 

1 

3 

0     1 

0 

n 

IJin- 

S.    d. 

10  0 

11  10 

4    7 
16    5 

28    0 

2  4 

1  6 

3  0 

2  8 

3  4 

1  10 
0     li 
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Machine-prepared  Matchboardings. 


Yellow  deal  matchboarding,  firsts,  supplied 

only,  at  docks 

Ditto,  ditto,  on  site 

Ditto,  nails,   labour,  and   profit,    only,    in 

fixing 
Ditto,  and  fixed  complete 


per  square  12    0 
14    0 


6 
19 


s.  d. 
14  6 
16    9 


5 

22 


Deal  Boarding. 


Description. 

i 

in. 

1 

in. 

1 

in. 

IJin. 

IJin. 

2  in. 

per  ft.  sup. 

s. 

d. 

s. 

d. 

s. 

d. 

S.    d. 

S.    d. 

s.    d. 

Rough,  supplied  only  on 

site,  including  profit      ,, 

0 

1 

0 

1 

0 

^ 

0     H 

0     If 

0     2 

Add  if  edges  shot        ...     ,, 

0 

Oh 

0 

01 

0 

01 

0     Of 

0     1 

0     1^ 

,,  wrought  one  side        ,, 

0 

01 

0 

01 

0 

01 

0     Of 

0     1 

0     1 

,,       „           both  sides     ,, 

0 

1 

0 

1 

0 

1 

0     11 

0     2 

0    2 

,,  if     ploughed     and 

tougued...         ...     ,, 

0 

01 

0 

01 

0 

0? 

0     1 

0     1^ 

0    i\ 

,,  framed       ,, 

0 

3 

0 

3 

0 

3} 

0     34 

0    31 

0   31 

,,  fixed  and  cut       

0 

1} 

0 

n 

0 

IJ. 

0     2 

0    2 

0    21 

,,  hung  (exclusive  of 

hinges  and  screws)     ,, 

0 

1 

0 

1 

0 

1 

0     li 

0     li 

0     If 

per  ft.  super, 
per  ft.  run 


each 


1-in.  gutter  boards  and  bearers        

Rebated  drips  ...         

7-in.  by  l^-in.  rough  deal  ridge  board  and  fixed  .. 
l^-in.  deal  dovetailed  cessx^ool,  9  in.  by  9  in.  by  6  in. 

holed  and  fitted 
Curved  worli,  bent  in  fixing,  is  1^  price  of  straight. 
Curved  face,  as  to  cylinders,  &c. ,  is  Ih  price  of  straight. 
Curved  on  plan,  as  to  ribs,  &c.,  is  2  price  of  straight. 
Curved  work,  glued  up  in  thicknesses,  is  3  price  of  straight. 
Double  the  foregoing  prices  for  oak. 
Treble  the  foregoing  deal  prices  for  mahogany  or  teak. 


2     G 


Centrings  and  Casings. 

Prices  are  for  first  use,  including  supports,  casing,  and 
striking.  For  every  subsequent  use  take  one-third  of  the 
prices  below  : — 

Use  of  straight  centring  to  vaults,  arches,  &c. 
,,      1-in.  flat  centring  to  concrete  floors... 

Extra  for  intersections  of  groins       

Centring,  with  laggings,  for  ordinary  openings 
Turning  pieces  for  4|-in.  soffit 

„  9-in.       „  

l2 


s. 

d. 

...  per  square    26 

0 

14 

1 

...   per  ft.  run     0 

6 

0 

5* 

0 

24 

0 

41 

148 


HOW  TO  ESTIMATE. 


Cektbings  and  Casings — continued. 

s.   d. 
Use  and  waste   of  casings  for  concrete  walls,  and 

removal .^.         ...         ...         ...         ...  per  yd.  sup.  1    9 

Use  and  waste  of  casings  curved  on  plan,  and  removal  ,,  2     .3 

Add  if  in  narrow  widths  for  jambs,  &c.  ...         ...  ,,  0     6 

Yellow   pine   pattern  for  cast-iron   hollow  column, 

5  in.  mean  external  diameter,  of  f-in.  metal,  8  ft. 

8  in.  high  to  top  of  cap,  with  square  cap  and  base 

plates,  moulded  cap,  necking,  base,  and  with  square 

boxing  14  in.  high  on  top  of  cap       ...         each      30    0 


Doors  and  Gates. 
Including  labour  in  hanging,  and  fixing  only  the  hinges. 


Descriiition. 

liin. 

Uin. 

2  in. 

Deal  door,  4-panel,  framed  square  and  flat 

s.     d. 

s.    d. 

s.  d. 

per  ft.  sup. 

0     81 

0    9 

0  10 

,,            ,,    flush  square  and  flat          ,, 

0     9 

0  11 

1     01 

,,  6-pane],  framed  square  and  flat       ,, 

— 

0  111 

1     01 

,,             ,,    flush  square  and  flat           ,, 

— 

1    o| 

1  n 

Add  for  double  margins  separated  by  a  bead. 

or  hung  in  two  leaves    per  ft.  sup. 

0     1 

0     IJ 

0   H 

Add  to  square  and  flat  framing,  if  stop- 

chamfered,  for  each  side  per  ft.  sup. 

0     1 

0     1 

0   u 

Add  to  square  framing,  if  moulded,  4-panel 

doors,  for  each  side    per  ft.  sup. 

0    1 

0    1 

0     li 

Ditto,  6-panel  doors,  ditto    ,, 

0     1| 

0   u 

0  n 

Sash  door,  with  lower  panels  framed  square 

and  flat,  and  the  upper  portion  framed 

as  a  sash   with  diminished  stiles,  and 

moulded  and  rebated  for  glass per  ft.  sup. 

— 

0  m 

1     01 

Ledged  doors,  wrot.,  ploughed  and  tongued 

or  rebated,  boards  beaded  or  V-chamfered 

per  ft.  svip. 

0    9 

0  101 

1   04 

Add  if  braced , , 

0     1^ 
0    1 

0     li^ 

0    1? 

Add  if  hung  in  two  leaves,  folding...           ,, 

0    l| 

0  n 

Framed  and  braced  doors  and  gates,  wrot., 

ploughed,  tongued   and   beaded,  or   re- 

bated and  beaded,  or  V-chamfered  ^-in. 

or  f-in.  battens  per  ft.  sup. 

— 

0  11 

1  n 

Add  if  prepared  with  a  wicket,  including 

hanging  the  wicket     per  wicket 

— 

6    0 

7    0 

Add  to  all  doors  if  put  together  with  white 

lead   per  ft.  sup. 

0    01 

0    01 

0    01 

Add  20  per  cent,  if  doors  of  clean  pitch-pine  instead  of 
deal. 

For  oak  doors  double  the  prices  for  deal  ones. 


CARPENTER  AND  JOINER. 


149 


Flooes. 

Laid  complete,  with  straight  joists  and  splayed  headings. 
Floors  to  have  two  nails  in  each  board  to  every  joist,  punched 
and  puttied  : — 


Description. 


Yellow  deal  wrought  batten  floor,  edges 
shot  and  fiUistered per  square 

Ditto,  ploughed  and  tongued,  or  rebated 
and  filleted  per  square 

Ditto,  and  tongued  with  hoop  iron,  1|  in. 
by  3^  in.,  painted  in  red  lead,  two 
coats  per  square 

Yellow  deal  floor  in  4^-in.  widths  (as 
sketches  Figs.  32  and  33),  wrought,  re- 
bated, and  filleted.  The  fillets  to  be  1  in. 
by  J  in.,  and  the  fillets  and  edges  of 
boards  to  be  coated  with  white  lead,  and 
each  board  to  be  cramped  up  singly  till 
the  white  lead  squeezes  out  at  top.  The 
concrete  bed  to  be  spread  over  with  a 
mixture  of  pitch  and  tar  f  in.  thick,  in 
the  proportion  of  1  cwt.  of  pitch  to  7^ 
gal.  of  coal-tar,  boiled  together  for  at 
least  one  hour,  so  that  when  cold  it  may 
be  elastic  and  tough  (price  exclusive  of 
concrete  and  wood  joists)  per  square 

Pitch-pice  floor  as  per  sketch  Fig.  84,  the 
boards  to  be  in  4^-in.  widths,  wrought, 
rebated,  and  filleted,  the  fillets  being 
1  in.  by  f  in.  The  fillets  and  edges  of 
the  boards  to  be  coated  with  white  lead, 
and  each  board  to  be  cramped  up  singly 
till  the  white  lead  squeezes  out  at  the 
top per  square 

Add  to  deal  flooring  if  copper  nails  be  used 
instead  of  iron  ones    per  square 

Glued  and  mitred  border  to  yellow  deal 
floor  per  ft.  run 

Extra  to  forming  sinking  for  mat,  3  ft. 
by  2  ft each 


liin. 


s.  d. 

23  6 

28  9 

33  6 


60    0 


5  0 
0  2 
5    0 


s.  d. 

26  6 

33  0 

37  0 


60  0 

7  0 

0  2^ 

6  0 


2  in. 

S.     d. 
35     0 

41     0 

45     6 


9    0 
0    3 

8    0 
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Fig.  33. 


mmmmmMmjM/m'mmmm 


Fig.  34. 


Oak  Floors. 


Description. 

U 

n. 

li  in. 

2  in. 

s. 

d. 

s. 

d. 

S.     d. 

Wrought,  edges  shot,  and  fillistered,  per  square 

78 

0 

96 

6 

Ill     6 

Ditto,  ploughed  and  tongued,  or  rebated 

and  filleted,  with  oak  tongues  or  fillets 

per  square 

87 

6 

106 

6 

122    6 

Ditto,  with  hoop-iron  tongues  or  fillets, 

painted  two  coats  with  red  lead. ..per  square 

88 

6 

107 

6 

122    6 

Add  to  all  flooring  if  oak  trenails  be  used 

instead  of  iron  nails  per  square 

11 

6 

12 

3 

12     6 

Ditto,  if  copper  nails  be  used  instead  of 

iron  ones  in  oak  floors  per  square 

8 

0 

10 

0 

14    0 

Wood  Block  Flooeing  (Geaey's). 


Laid  complete  (exclusive  of  concrete  base) 
quantities  not  less  than  100  yards  super. 

Prices 

are  for 

Red  or  yellow  deal      per  yd. 

Pitch-pine         ,, 

Oak         

Walnut  or  teak ,, 

Acme  wood  block  flooring,  12  in.  by  2f  in. 
by   1^  in.,   of    pitch-pine,   laid  on   bitu- 
minous composition           ., 

IJ  in. 

s'.   d. 
sup.    5    9 

6  3 
11     0 
1.5    0 

7  G 

s.  d. 

6  9 

7  3 
13    6 
18    0 

10    0 
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Paequet  Floors. 

Laid  complete  (exclusive  of  base).  Prices  are  for  quantities 
not  less  than  500  ft.  super,  and  including  wax-polishing, 
ordinary  patterns. 

J  in.     lin.  solid. 
S.     d.       s.    d. 

Oak  filling         per  ft.  sup.    12        1     6^ 

„     border       ,  1     6*      2     1 


Borders  of  oak  round  hearths,  3  in.  to  4  in.  wide 
and   f  in.   to  1  in.  thick,  wrought  and  mitred, 


including  sinking  floor  for  same 


Dowels  of  oak,  as  for  floors,  2  in.  long  by  \  in.  diam., 
including  holes  


...   per  ft.  run     0    8 


each 


0    Of 


Sound  Boarding  and  Strutting. 

f-in.  sound  boarding,  including  1^-in.  by  1-in.  deal 

fillets per  square   17     2 

Ditto,  ditto,  with  edges  shot ,,  19    0 

Sawdust  filled  in  4  in.  thick    ...         ...         per  yd.  sup.    1     0 

2-in.  by  l|-in.  herring-bone  strutting  to  11-in.  joists, 

and  nailed       ...         ...         ...         ...   per  ft.  run     0    3J 

Pugging  to  floors,  of  4  in.  thick  cinders  and  f-in. 

plaster,  on  g-in.  boards  supported  by  2-in.  by  |-in. 

fillets  nailed  to  sides  of  joists         ...        ...        ...   per  square   26    0 


EOLLS. 

2-in.  deal  roll  for  lead,  and  fixed 

„  ,,  birdsmouthed,  and  ditto 

Mitres  to  ditto,  one  intersection 

,,  ,,         two  hips  with  ridge 

Splayed  ends  to  rolls 


per  ft.  run 

0 

2 

,, 

0 

n 

each 

0 

H 

,j 

0 

3 

)» 

0 

1 

Partitions. 


Description. 


lin. 

li  in. 

S.  d. 

S.  d. 

per  ft.  sup. 

0  7J 

0  7| 

0  1 

0  1 

0  1 

0  1 

)> 

0  1 

0  li 

Uin. 


Deal,  framed  square  and  flat  panel... 

Deduct  if  left  rough  on  one  side 

Add  if  moulded  on  one  side 

Add  for  any  portion  framed  as  a  sash 


s.   d. 
0    9 


If 


Framed  work  circular  on  plan,  flat  sweep,  1^  times  above 
prices. 

Framed  work,  circular  on  plan,  quick  sweep,  2  times  above 
prices. 
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now  TO  ESTIMATE. 


2  in. 
s.  d. 
0    7J 


0     2 


Casements,  Sashes,  and  Sash  Frames. 

With  straight  heads,  circular  sashes  being  measured  as 
square. 

1*  in. 
s.  d. 
Bevelled  or  moulded  bar  sashes,  fixed  ...  per  ft.  sup.  0    6 

Add  if  hung  with,  aud  including,  best  flax 

line  and  round  iron  weights  (puUeys  taken 

with  frames) ,,  0     2 

Add  to  sashes  if  hung  with  hinges  or  pivots, 

exclusive  of  value  of  the  hinges  or  pivots...  ,,  0     1 

Add  for  ogee  or  moulded  ends  to  stiles  ...  each  sash    0     4 

Deal-cased  frames  prepared  for  sashes,  with 

oak  sunk  and  weathered  sills  grooved  for 

iron  tongue  and  for  window-board  if  required, 

1-in.  deal  outside  and  inside  linings,  2-in. 

heads,  IJ-in.  pulley  stiles,  tongued  to  inside 

and   outside   linings,    |-in.   parting  beads, 

^-in.  back  linings  and  parting  slips  ;  the 

inside  beads  IJ  in.  wide  and  Sin.  thick; 


double  hung,  and  including  and  fixing  brass 

axle  pulleys ;  and  plugging  to  wall  ...  per  ft.  sup 

Solid  frames,  common  or  transom  (prepared 
for  IJ-in.  or  2-in.  sliding  sashes  or  sashes 
hung  on  pivots),  4^  in.  by  3^  in.,  rebated 
on  the  solid  if  required,  with  oak  weathered 
and  rebated  sills  grooved  for  tongue  or 
window-board  if  required,  deal  parting  beads, 
slips,  and  oak  weather  beads,  f-in.  outside 
linings  and  inside  beads,  sill  grooved  for 
weather  bead,  and  plugged  to  wall ,, 

Sash  sills  and  tongues  (both  included)  bedded 
in  white  lead per  ft.  run  0 


For 

For 

Ifin. 

2-in. 

sashes. 

sashes. 

s.   d. 

S.    d. 

0  10 

1     0 

Fir. 

Oak. 

s.  d. 

s.   d. 

0  10 

1     4 

0     2 


Shutters. 

Prepared  to  be  hung  with  hinges,  or  lines  and  weights,  or 
to  slide,  including  labour  of  hanging,  but  exclusive  of  hinges 
and  screws  and  fixing  them. 


Description. 

lin. 

li  in. 

IJ  in. 

s.    d. 

s.     d. 

s.  d. 

Two-panel,  framed  square  and  flat... per  ft.  sup. 

0    8h 

0    9| 

0  11 

„              „  moulded  on  one  side         ,, 

0  10 

0  11 

1     0 

„               ,,          ,,         on  two  sides        ,, 

0  11 

1     Oi 

1     1 

Three-panel,  framed  square  and  flat          ,, 

— 

0  10 

0  11 

,,              ,,  moulded  on  one  side          ,, 

— 

0  m 

1     01 

,,              ,,         ,,        on  two  sides        ,, 

— 

1   1 

1    u 

Add  if  hung  in  two  or  more  heights  or  widths 

per  ft.  sup. 

0    IJ 

0    If 

0     1| 

Add  if  hung  with  and  including  best  flax 

lines  and  round  cast-iron  weights. ..per  ft.  sup. 

0    2f 

0    2| 

0    2f 
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Jambs,  Soffits,  &c. 


Description. 


Jambs  and  soffits  of  deal,  plain,  wrought 
and  fixed  complete,  including  beading 
scribing,  &c per  ft 

Ditto,  single  rebated,  ditto  

Ditto,  double  rebated,  ditto     

Ditto,  framed  square  and  flat  in  one  or  two 
panels,  ditto per  ft 

Ditto,  in  three  or  four  panels,  and  ditto 

Add  if  rebated  one  edge 

,,  two  edges  

Add  if  moulded  or  bead  and  flush  ... 

Add  if  jambs  or  soffits  are  fixed  on  splay 

Backs,  elbows,  or  soffits,  as  for  windows 
and  back  linings,  and  fixed  complete 
glued  and  keyed  per  ft 

Ditto,     ditto,     framed  square  panels 

Ditto,     ditto,     bead  and  flush    

Add  if  moulded  

Window  boards,  wrot.  o.  s.,  with  rounded 
edge,  and  bearers per  ft 

Ends  of  ditto  fitted  to  jambs  and  returned 


sup. 


sup. 


sup. 


,  sup. 
each 


lin. 


s.     d. 


s.  d. 

0  51 

0  6 

0  63 

0  93 

0  lOf 

0  OJ 

0  1 

0  1 

0  OJ 


0  lOJ 
0  8i 
0  91 
0     1| 

0     7 
0    4J 


IJin. 


s.  d. 

0  6 

0  6f 

0  7f 

0  103 

1  0 
0  OJ 
0  1 
0  1 
0  OJ 


Staircases. 

IJ-in.  treads  with  rounded  nosings  and  small  mould- 
ing beneath,  and  1-in.  risers,  grooved  and  rebated 
together,   glued,   blocked,  and  bracketed  on,  and 

including  strong  fir  carriages...         

Ditto,  if  mitred  to  cut  string  with  return  nosing, 

worked  solid 
Ditto,  if  steps  are  dovetailed  for  balusters,  including 

dovetail  on  baluster 
Scroll  brackets  mitred  to  riser  ... 

Curtail  end  to  bottom  step  and  fixed 

Housing  to  tread  and  riser 

Keturned  moulding  nosings  to  ends  of  steps,  including 
mitres 

l|-in.  string  boards,  wrought  one  side 

„  ,,  wrought  two  sides  

,,  „  add  if  moulded     

„  ,,  add  if  cut  for  steps  and  risers  ... 

„  ,,  add  if  mitred  and  cut  ditto 

„  ,,  extra  only  for  ramps 


s.    d. 


per  ft.  sup.  1 

0 

each  end  0 

6 

each   0 

4 

1 
6 

0 

2 

per  ft.  run  0 

2 

0 

per  ft.  sup.  0 
0 
0 

5J 
6 

1 

0 
0 

2i 
5 

per  ft.  run  0    6 


String-boards  are  generally  assumed  to  be  12  in.  wide. 
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HOW  TO  ESTIMATE. 


Handeails. 


Fixed,  level  or  raking  :- 


Description. 


3  in.  by  3  in.  rounded  per  ft.  run 

4  in.  by  3  in.  moulded ,, 

Scrolls  for  handrails each 

Joint,  including  screw  and  nut ,, 

Housing  ends  of  4  in.  by  3  in.  hand- 
rail, level    ,, 

Ditto,  ditto,  but  on  rake ,, 

Housings    in    handrail   to    receive 

balusters ,, 


Deal 

Oak. 

S.     d. 

S.      d. 

0     7 

1     Oi 

1     0 

1     8i 

9     6 

15    6 

1     4 

1     7 

0     4 

0    4 

0     6 

0    6 

0     2 

0    2 

Mah. 


s.  d. 

1  2 

1  Hi 

17  6 

1  7 

0  4 

0  6 

0  21 


Ramped  handrail  is  worth  2  times  straight. 
Circular         ,,  ,,  2h     ,,         ,, 

Wreathed      ,,  ,,  4       ,,         ,, 

Labour  on  mahogany  handrails  equals  1^  times  that  on 
deal. 

Balusters. 


Description. 


1-in.   turned    balusters,   housed    and 

fixed,  3  ft.  long each 

li-in.  ditto,  ditto,  ditto   ,, 

2-in.    ditto,  ditto,  ditto  ,, 

Turning     only     balusters,      ordinary 

pattern    ,, 

Ends  of  balusters  dovetailed  ,, 

Dovetails  in  steps  for  balusters  if  not 

otherwise  taken ,, 


s.  d. 

0  10 

1  0 
1  2 

0  6 

0  04 

0  1 


Oak. 


s.  d. 

1  6 

1  10 

2  1 

0  9 

0  Of 

0  n 


Mah. 


S.  d. 

1  8 

2  0 
2  5 

1  0 

0  03 


Newels. 


Description. 


3  in.   by  3  in.   wrought  and  framed, 

square  per  ft.  run 

Above  3  in.  by  3  in.  ditto   per  ft.  cube 

Turning  only  newels,  in  addition  to 

price  as  square  each 

Ditto,  pendants ,, 


Deal. 


s.     d. 


0     8 

8     4 


1     3 
0    6 


Oak. 


S.      d. 

1     1 

13     9 

1  10 
0  10 


s.  d. 

1  4 
17  6 

2  0 
1  0 


CARPENTER  AND  JOINER. 


155 


Skirtings. 


per  ft. 


|-in.  by  7-in.  deal  torus  moulded  skirting  and  fixed 

1-iu.  by  7-in. 

1-iu.  by  9-in.        ,,  ,,  ,,  ,, 

l-iu.  by  5-in.  deal  wrought  o.  s.,  square  skirting,  and 

fixed 
1-in.  by  9-in.  ,,  ,,         chamfered  ,, 

Wrought  and  splayed  grounds,  3  in.  by  |  in.,  including 
plugging  to  walls,  grooving,  &c. 

Mitred  angles  to  skirting 

Ends  fitted  to  architraves  and  chimney-pieces... 

Baking  skirting  is    \  more  than  the  price  of  straight. 

Bent  to  curve        ,,  1^  ,,  ,,  ,, 

Circular  ,,  3  „  ,, 


s. 

d. 

run  0 

3 

0 

3| 

0 

4| 

0 

3 

0 

4 

0 

3 

h   0 

41 

0 

3 

EooFiNG  Felt. 

Inodorous  asphalted  roofing  felt,  including  2-in.  laps,  and 
fixed  with  iron  clout  nails,  weighing  3  lb.  per  thousand, 
placed  3  in.  apart     ...         ...         ...         ...         ...      per  square    8 

Nails  and  labour  in  laying ,,  2 


Shelving. 

l-in.  wrought  shelving  and  brackets,  fixed 
1-in.  wrought  louvre  boards,  fixed   ... 


per  ft.  sup.  0 
0 


Mouldings. 

4  in.  by  1  in.  architrave  moulding  from  manufacturer,  s.  o. 

per  100  ft.  run 
3-in.  by  1-in. 
2i-in.  by  |-in.       „ 

2-in.  by  f-in.         ,,  ,,  ,, 

3^-in.  to  5-in.  girth,  moulding,  trade  pattern 
2^-in.  to  3-in.      ,,  ,,  ,, 

lA-in.  to  2-in.      ,,  ,,  ,, 

3-in.  by  2-in.  moulded  handrail  ,, 

2-in.  by  2-in. ,  and  under,  special  moulding,  and  fixed   per  ft.  cube  12 
2-in.  by  2-in.  to  4-in.  by  3-in.       ,, 
Over  4-in.  by  3-in,  ,, 


6 

6 

4 

G 

3 

G 

2 

6 

17 

6 

16 

0 

7 

6 

14 

6 

12 

0 

7 

6 

6 

0 

Description. 


Capping,   rounded   or  moulded,    not 
exceeding  3  in.  by  1  in.,  and  fixed 

level  or  raking per  ft.  run 

Ditto,  ditto,  bent  in  fixing ,, 

Ditto,  ditto,  circular  on  plan ,, 

Mitres  to  capping each 


Deal. 

Oak. 

S.  d. 

s.  d. 

0  4i 

0  G 

0  6 

0  Ih 

0  9 

1  0 

0  o\ 

0  0| 

Mah. 


S.     d. 


0  7 

0  9 

1  2 
0  01- 
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HOW  TO  ESTIMATE. 


Sundries. 

Boarding  of  floors,  roofs,  &c.,  taken  up,  clearing  out 

nails,  and  removed  to  store 

Flooring  timbers   of   ground  floor,  including  joists, 

plates,  clearing  out  nails,  taken  up  and  removed 

to  store  ... 

Ditto  of  upper  floors,  and  ditto  

Ceiling  joists   taken  down,   nails   cleared  out,    and 

ditto        ...         

Framed  roof,  with  tie-beam,  purlins,  &c.,  and  ditto 
Girders  taken  down  and  removed  to  store     ... 
Staircases,  including  tread  and  riser,  with  carriages, 

strings,  and  spandrel,  taken  down  and  removed  to 

store        ...         ...         

Shelving  and  brackets,  ditto      ...         

Oak  saddles  to  doors  up  to  1|  in.  thick,  wrought, 

chamfered,  and  fixed 

Deal  angle  staff,  square,  sunk,  ploughed,  and  plugged 

to  wall 

Ditto,  bead,  under  Ih  in.  diam.,  and  ditto     

Skirting  taken  up  and  removed  to  store         

Doors  and  frames  taken  down  and  removed  to  store 
Doors  only  ,,  „  ,, 

Frames  only  ,,  „  „ 

Frames  and  sashes  ,,  ,,  ,, 

Frames  only  ,,  ,,  ,, 

Sashes  only  (lower  or  upper)       ,,  ,, 

Shutters,  in  one  height  or  width,  ditto  

Sashes   and   frames,    with  linings,    window-boards, 

architraves,   and   shutters,  &c.,  taken   down  and 

removed  to  store 
w.c.  fittings,  deal,  including  seat,  riser,  flap,  bearers, 

&c.,  ditto  

Ditto,  mahogany,  ditto,  ditto 

Large  timber  ends,  pinned  and  wedged  in  wall 

Stout  fir  poles,  30  ft.  long         

Holes  cut  from  .3  in.  to  6  in.  diam.  or  square,  at  per 

inch  in  depth 

Holes  cut  and  dished  to  w.c.  seat        

Cut  feet  to  rafters  

Moulded        ,,  

Memel  door  saddles,  9  in.  by  |  in.,  by  3  ft.  long,  and 

fixed        


s. 

d. 

per  square 

3 

0 

1 

4 

.. 

2 

8 

2 

9 

5 

3 

per  ft.  cube  0 

4 

per  ft.  sup. 

0 

H 

.. 

U 

1 

„ 

2 

0 

per  ft.  run 

0 

3 

,, 

0 

4 

ij 

0 

0+ 

each 

1 

G 

0 

9 

0 

10 

)) 

1 

9 

0 

10 

0 

7 

)) 

0 

8 

3     6 


per  seat 

2 

6 

,1 

3 

6 

each  end 

1 

0 

each 

4 

6 

)) 

0 

6 

1 

6 

,, 

0 

3 

0 

6 

1     3 


Labour  only  in  deal.     For  oak,  mahogany,  pitch-pine,  and 
other  hard  woods,  about  double  the  following  prices  : 


Arris  or  small  chamfer  under  J  in.  wide,  straight 
,,  ,,  ,,  circular   . 

Edges  shot  or  wrought,  under  3  in.  thick,  straight. 
,,  ,,  ,,  circular. 

Rebating  as  for  floor  boards      

Single  beading,  straight 

,,  ,,         circular  


s. 

d. 

per  10  ft. 

,  run 

0 

1 

0 

2 

)) 

0 

2 

0 

3 

)> 

0 

H 

.  per  ft. 

run 

0 

0^ 

)) 

0 

Oi 
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Sundries—  continued. 

Double  or  stafi  beading,  straight         per  ft.  run 

,,  ,,  circular 

Chamfering,  not  exceeding  2  in.  wide,  straight 
,,  ,,  ,,  circular 

Fair  ends,  not  exceeding  3  in.  thick    ... 

Flutes  (each  flute)  any  size       

Groove  or  plough,  straight 
,,  ,,  circular 

Moulding,  not  exceeding  2  in.  girth,  straight 
„  ,,  ,,  circular 

Rounded  nosing,  not  exceeding  2  in.  thick,  straight 
,,  ,,  ,,  ,,  circular 

Rebating,  not  exceeding  2  in.  girth,  straight 
,,  ,,  ,,  circular 

Scribing,  „  „ 

Sinking,  „  „  „ 

Tonguing  and  grooving 

Cross  tonguing     ... 

Cross  or  feather  tonguing,  including  ploughing  and 

tonguing 
Splayed  cutting,  and  waste  to  IJ-in.  flooring 
Corners  or  ends  rounded  ...         ...         ...         ...         each 

Returned  ends  to  mouldings,  beads,  nosings,  &c 
Mitres  to  chamfers,  nosings,  mouldings,  &c.,  under 

2  in.  girth  ...         ...         

Notches,  not  exceeding  6  in.  girth       

Stops  to  mouldings,  chamfers,  nosings,  grooves,  &c.  ,, 

Turning  table-legs  and  similar  articles  „ 

Sawing. 

Hand-sawing  in  seasoned  or  old  Baltic  pine...         ...   per  square 

American  pine 
pitch-pine 
ash,  beech,  or  elm 
Honduras  mahogany 
Baltic  or  American  oak 
English  oak    ... 
teak 
Ripping  down  old  fir  or  deal,  not  exceeding  4  in 

thick       per  10  ft.  run  0 

Ditto,  oak,  &c ...         ,,  0 

Sawing  battens,  7  in.  deep         ...         ...         ...         ...  ,,  0 

„       deals,  9  in.  deep...         ...         ...  ,,  0 

,,       planks,  11  in.  deep        ...         ...         ...         ...  ,,  0 

For  machine  sawing  take  half  the  foregoing  rates. 

Planing. 

Planing  by  hand,  straight        per  square   8    4 

,,              ,,         curved           ...         ...         ,,         12     6 

Planing  by  machinery,  straight,  1^-in.  boards          ...  ,,            19 

,,                    ,,                  ,,         IJ  in.  and  under  ...  ,,           16 

Planing  on  hard  woods  is  one-third  more  than  on  fir. 


d. 
Oi 
li 

o| 

Oh 

oi 
ll 

Oi 

li 

H 
3" 

Oi 

1 

Oi 

li 

Oi 

1 

Oi 
Oi 

2 
1 
3 


Oi 
Oh 
0 


2 
9 

8 
10 
10 
3 
6 
4 

2 

3 

4 
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HOW  TO  ESTIMATE. 


Materials. 

(supplied  only.) 

s. 
Chalk,  dry,  fine  powdered,  for  felt  roofing  (barrels 

included)  per  barrel  of  2  bushels  3 

Felt,  inodorous  or  bituminous,  in  roUs  30  yds.  run 


by  32  in.  wide 
Felt,  patent  asphaltic     ditto    ditto    ... 
Felt,  sarking  or  sheathing     ditto     ditto 
Nails  for  ditto,  iron  clout,  1  in.  long  ... 
Coal-tar  for  felt-roofing,  purified,  in  iron  drums 
Deal  fillets  for  floors,  not  exceeding  2  in.  by  J  in. 
Oak      ,,            ,,                        ,,                    ,, 
Glass-paper,  sand  or  emery,  ditto        


per  yd.  run  0 

0 

0 

per  1,000     1 

per  gallon    0 

per  100  ft.  run  3 

4 

...     per  ream  16 

...     per  quire     0 

...     per  sheet     0 

per  lb.      0 

0 

...  per  yd.  run  0 

0 

0 

0 

per  doz.     0 


Glue,  best  town  made 

Glue,  best  Scotch,  65s.  per  cwt.  

Line,  worsted,  white  or  coloured,  for  blinds  ... 
Line,  patent  sash,  best  white  flax        ,, 
Line,  best  plaited  sash  flax.  No.  6,  100  strands 
Line  ,,  ,,         No.  8,  140  strands 

Pencils,  carpenters'         

Sawdust,  white  deal        per  striked  bushel  0 

Slag  wool  or  silicate  cotton  slabs,  2  in.  thick  ...   per  ft.  sup.  0 

,,  ,,  ,,  3  in.  thick  ...  ,,  0 

Ditto,  extra  quality,  10  lb.  per  foot  cube,  and  200  ft. 

cube  per  ton      per  ton    180 

Ditto,  ordinary  quality,   12i  lb.  per  foot  cube,  and 

160  ft.  cube  per  ton     ...    " ,,       140 

Tongues,  deal,  cross  or  feather per  100  ft.  run  4 

,,  oak,  ,,  ...         ...         ...         ...  ,,  6 

Trenails,  oak,  \  in.  to  |  in.  diam.,  5  in.  to  8  in.  long  per  hundred  2 


Wedges,  \  in, 

§  in. 

„       1    in. 

»       li  in. 

„       11  in. 

2    in. 


1  in.  diam.,  6  in.  to  9  in. 
thick  in  centre,  deal 


long 


per  ft.  sup. 


Double  the  above  prices  for  oak  wedges. 


8 
8 
6 
4 
7 
0 
6 
0 
9| 
04 
9"^ 
7 

Of 
1 
8 
10 
8 

2i 

2h 
i" 


0 

0 

6 

0 

9 

24 

3i 

4 

4^ 
54 

64 


Nails. 


Steel, 

spike,  5  in.  and  6  in.  long 

,,     7  in.  to  10  in.       ,, 

rosehead,  1    in. long 

liin.     „ 

lim.     „ 

If  in.     „ 

,,        2    in.  to  2J  in.  ] 

,,         3    in.  to  4  in. 

cut  clasp,  1    in. long 

Uin.     „ 

l^in,     „ 

long 


rib.      0 

2 

0 

H 

0 

24 

0 

2i 

0 

2 

0 

1| 

0 

14 

0 

H 

0 

n 

0 

H 

0 

^ 
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Nails — continued, 

Steel,  cut  clasp,  2    in.  to  2i  in.  long per  lb. 

,,  ,,        3    iu.  to  5  in. 

,,      wrought  brads,  \  in.  long 
»  ..  i  in- 

»  ,,  1    in- 

„  „  li  in. 

n  in- 
„  2    in. 

,,  ,,  2\  in.  and  2\  in.  long 

,,  ,,  3    in.  long 

Sprigs,  glaziers',  |  in.  and  |  in.  long  ... 
Tacks,  Flemish  black,  \  in.  to  \  in.  long 

,,  ,,  tinned  ,, 

Nails,  brass-headed,  strong,  1  in.  to  1^  in.  long 

,,  ,,  ,,       2  in.  to  3  in.       ,, 

Iron  clout,  strong,  1  in.  to  If  in.  long 

,,  ,,       2  in.  to  3  in.      ,, 

Copper,  various,  any  size 
Composition,  cast  or  gun-metal 
Wire,  chequered  head  (mixed)  ... 

Screws — Flathead,  according  to  Gauge. 


s,  d. 

0  11 

0  1 

0  5i 

0  3| 

0  3i 

0  3 

0  2| 

0  2i 


long 


iin. 
I  in. 

1  in. 
IJin. 
IJin. 
l^in. 

2  in. 
2iin. 
2iin. 
2|in. 
8    in. 


Wages,  carpenter's 
,,      joiner's 
,,      working  foreman's 
,,      horse,  cart,  and  man 


Iron. 

s.    d.  s.  d. 

per  gross    0    8^  to  2  0 

0  10  „  3  0 

1  01  „  5  0 
1  3S  „  6  0 
1    6""  „  10  6 

1  lOh  „  15  0 

2  O"'  „  38  0 
2     5  ,,  40  0 

2  8  „  42  0 

3  4  „  45  0 

4  0  „  46  0 


Bras 
S.    d. 
1     6    to 

1  10 

2  9 
3 
0 
3 
3 
0 


10    0 

13  0 

14  6 


0  14 

0  3 

0  31 

0  2* 

1  o" 

0  9 

0  Of 


s.  d. 
3  8 
8  0 
3 
3 


12 
17 

23  0 

36  0 

50  0 

52  0 

54  0 

60  0 

70  0 


per  hour    0  10 

0  10 

1  1 
1    4 


Merchants'  Quotations  foe  Timber. 

The  following  are  net  cash  prices,  quoted  by  a  well-known 
timber  firm  for  goods  offered  in  London  Docks  : — 

Superior  Building  Quality. 

(Not  less  than  300  ft.  of  each  sold,  and  not  less  than  500  ft.  each  of 

2  X  4  and  2  X  3.) 

in.       in.  s.  d. 

4x9    yellow per  ft.  run  0  5| 

4x8        , „  0  ii 

3    X  11    yellow  ...         „  0  4| 

3X9        „        ,  0  3| 
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HOW  TO  ESTIMATE. 


Superior  Building  Quality — contimicd. 


Ill 

in. 

3 

X 

7 

yellow 

3 

X 

6 

,, 

3 

X 

4 

,, 

3 

X 

3 

2h 

X 

7 

21 

X 

6 

white 

2 

X 

7 

yellow 

2 

X 

6 

2 

X 

5 

2 

X 

4 

,1 

2 

X 

4 

white 

2 

X 

3 

yeUow 

3 

X 

9 

first  y£ 

3 

X 

9 

seconc 

3 

X 

9 

,, 

Joinery  Deals  and  Battens. 
(Not  less  than  300  ft.  of  each  sold 
3II0W    ... 

I  „        

white...         ...         

3x9    spruce  ...         ...         ...         

3x6    first  yellow 

2^  X     9       ,,         ,, 

2     X  11       „         „  

2     X     7       „         ,,  


s. 

d. 

per  ft. 

run 

0 

2* 

jj 

0 

2 

per  100  ft. 

9 

6 

6 

6 

15 

0 

j> 

10 

6 

ji 

12 

0 

8 

0 

J, 

6 

6 

5 

9 

5 

3 

>i 

4 

8 

•) 
per  ft. 

run 

0 

^. 

,, 

0 

H 

0 

3 

j> 

0 

3i 

0 

2i 

I) 

0 

^. 

0 

H 

per  IOC 

)ft. 

14 

3 

l^x 


I  X 

ix 

1     X 

|x 

IX 
I  X 
I  X 
f  X 
I  X 
h  X 

i  X 

i  X 


Superior  Floorings  and  Matchings. 
(Not  less  than  3  squares  of  each  sold.) 

T.  &  G.  yellow  flooring      per  square 

yellow  flooring  ...         ...         ...         ...  ,, 

white  ,,  ...         ...  ,, 

yellow         ,,  ...         ...         ...         ...  ,, 

best  T.  &  G.  flooring,  discoloured  by  sea 

water       ...         ...         ...         ...         ...  ,, 

white  flooring  , , 


T.  G 

T.  G 
T.  G 


B.  yellow 

>i 
V.  „ 
B.       .. 


yellow 
white 


IJX 
li   X 
1     X 

11 

9 
9 

1     X 
f  X 

8 
9 

Planed  Joinery  Boards. 
(Not  less  than  300  ft.  of  each  sold.) 
planed  joinery  boards        per 


100  ft. 


14 

0 

12 

3 

11 

3 

9 

9 

8 

0 

9 

9 

8 

6 

8 

3 

10 

3 

7 

0 

7 

9 

6 

6 

6 

3 

6 

0 

5 

0 

5 

6 

4 

9 

4 

0 

15 

6 

15 

0 

9 

9 

7 

6 

8 

9 
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Unplaned  Boards,  Etc. 

(Not  less  than  500  ft.  of  each  sold.) 

s. 

d. 

1     X     G    unplaned  boards 

per  100  ft.     4 

0 

1X5 

„             3 

3 

1  X     6 

„            3 

3 

1X5 

„             2 

9 

i  X     4 

„             1 

3 

Yellow  weatherboards  6  in. 

superior ,,             2 

9 

4  in. 

„             1 

6 

Slating  Battens,  Etc. 
(Not  less  than  2,000  ft.  of  each  sold.) 

|X     2    slating per  100  ft.     1     0 

I  X     1    tiling „  0     7 

Laths  (not  less  than  one  load  sold)  at  15s.  per  load  of  9,000  ft. 

Ikonmongeey. 

The  following  prices  are  from  the  catalogue  of  a  well- 
known  firm,  from  which  deduct  20  per  cent,  trade  discount. 
Add  cost  of  screws,  fixing,  and  10  per  cent,  builder's  profit. 

Bolts. 


Description. 

3 

in. 

4 

in. 

5 

in. 

6 

n. 

S  in. 

9  in. 

10 

in 

12  in. 

Japanned  iron. 

s. 

cl. 

s. 

d. 

S. 

d. 

s. 

d. 

s.    d. 

s.    d. 

s. 

d. 

s.     d. 

tower,     solid 

end each 

0 

1| 

0 

2i 

0 

3 

0 

8| 

0    5 

— 

0 

6 

0     7i 

Ditto,     barrel. 

brass  knob        ,, 

- 

— 

0 

3J 

- 

0 

5J 

0    7 

0    73 

0 

8i 

0  lOi 

Bright  iron, 

square  spring 

brass  knob        „ 

0 

3 

0 

3| 

0 

5| 

0 

7 

0  Hi 

— 

1 

2i 

1    5 

Brass      barrel. 

medium  ....    „ 

1 

4 

1 

5 

1 

9 

2 

0 

3    0 

3    8 

4 

0 

4    6 

Ditto,  flush, 

sunk  slide  , .    „ 

0 

3i 

0 

4i 

— 

0 

6 

0    9i 

— 

1 

0 

1    3 

Ditto,  cup- 

board, neck- 

ed, strong  . .    „ 

0 

5i 

0 

8 

0 

9 

0  10| 

— 

— 

- 

— 

— 

Jap.  malleable 

barrel     door 

chains , 

- 

— 

— 

0 

7 

0 

9 

0  Hi 

1    1 

1 

2 

— 

Polished  brass 

ditto,  ditto. .    ,, 

- 

— 

— 

3 

6 

5 

0 

6    6 

8    0 

14 

0 

— 

Add  screws  only 

in  fixing „ 

0 

01 

0 

Oi 

0 

Oi 

0 

Oi 

0    01 

0    01 

0 

Oi 

0    1 

Add  labour  only 

fixing  on  deal    ,, 

0 

3 

0 

3 

0 

3i 

0 

3i 

0    3J 

0    4 

0 

4i    0    5 

H.E. 


yi 


1()2 


HOW  TO  ESTIMATE. 


Cremone  casement  bolts,  iron  japanned,  |-in 

.  half-ro 

und. 

s.     d. 

6  ft.  and  under 

...  each     5     0 

Ditto,  brass  mountings,  ditto...          

,, 

18     0 

Ditto,  all  brass,  ditto    ... 

,, 

28     6 

Espagnolette  casement  bolts,  brass,  g-in.  round. 

5'ft. 

and 

upwards 

..    per  ft.  run     4     3 

Ditto,  iron,  ditto            

,, 

2     0 

Ditto,  ormolu,  ditto 

^^ 

6     0 

Fixing  foregoing 

..."each     2     0 

24-in.  monkey-tail  bolt,  5 -in.  rod,  japanned  p] 

ate 

2     6 

30-in.                 „                 J-in. 

4     0 

36-in.                „                 l-in. 

4  10 

42-in.                ,,                 ^-in.                ,, 

7     0 

Brass  buttons  on  plates,  IJ  in.  to  2|  in. 

0     9 

Iron  cleats,  line-fasteners,  or  belaying-pins,  smal 

[,  double 

hook 

,, 

0     3 

Brass  ditto,  3^-in.,  ditto           

... 

0     G 

Add  for  fixing  last  three  items            

,, 

0     2 

3-in.  brass  spring  quadrant  sash-fastener     ... 

,, 

1     5 

Add  screws  for  fixing 

,, 

0     Of 

Add  labour      ,, 

,, 

0     3J 

Brass  sash  lifts,  2-in.  hook,  medium 

,, 

0     2f 

„             ,,         eyes,  strong  ... 

,, 

0  10 

Brass  casement  fasteners,  3  in.,  ordinary  pattern 

,, 

1  10 

Iron                    ,,                       ,,                       ,, 

... 

0     7 

Malleable  bow  handles,  3^  in 

,, 

0     3| 

Brass                 ,,                    ,,     

,, 

0  10 

Brass  flush  drawer  handles,  3i  in.     ... 

... 

0    84 

Ditto  projecting                ,,                    

,, 

0  n 

Add  screws  for  fixing 

,, 

0     Of 

Add  labour       ,,             

,, 

0     3i 

Hinges. 

Description. 

2  in. 

2Jin. 

3  in. 

3J  in. 

4  in. 

Cast-iron    butt    hinges, 

S.      d. 

s.     d. 

s.     d. 

S.      d. 

s.     d. 

medium  width per  pair 

0     2 

0     2f 

0     31 

0     4^ 

0     5| 

Wrought,   ditto,    single 

joint    ,, 

0     4J 

0    6 

0     73 

0     9i 

1     Oi 

Ditto,  double  joint  ,, 

— 

0    7J 

0  10 

1    o| 

1     4 

Brass,  ditto,  medium...     ,, 

0    6i 

0     8| 

1     1 

1     5 

1     9 

Cast-iron  rising  butts...     ,, 



0    7J 

0     81 

0  lOi 

1     1 

Brass,  ditto,  medium...     ,, 

— 

— 

— 

10     9 

12     0 

Wrought  -  iron     parlia- 

ment      or      external 

shutter  hinges  ,, 





1     4 

1     7 

1     8 

Brass,  ditto,  ditto    ,, 



— 

2     9 

3    3 

4     3 

Wrought-iron  back  flap 

hinges ,, 

0     8i 

— 

— • 

— 

— 

Brass,  ditto,  ditto    ,, 

1  10" 

3    0 

— 

— 

— 

Fixing  foregoing  (hang- 

ing taken  with  doors)     ,, 

0     2 

0     2 

0    2i 

0    3 

0    3i 
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Description. 

(i  in. 

S  in. 

10 

in. 

1 

in. 

14 

in. 

16  in. 

20  in. 

24  in. 

H  hinges,  wrought 

s.     d. 

s.     d. 

s. 

d. 

s. 

d. 

s. 

d. 

S.     d. 

s.     d. 

s.     d. 

ircn per  pair 

0    8* 

0  llj 

1 

3 

1 

5 

1 

9 

— 

— 

■ — 

H  L  ditto,   ditto, 

per  pair 

0    9§ 

1     1 

1 

5 

2 

2 

2 

6 

— 

— 

— 

Ciois  garnet  or  T 

hinges,  W.   1. 

per  pair 

— 

0    7 

0 

8J 

0 

n 

1 

1 

1     3 

2    0 

3    0 

Strap   hinges, 

wrought  iron 

per  pan- 

0    61 

0    9 

1 

0* 

1 

8 

2 

4 

— 

— 

— 

Hook    and   ej-e, 

ditto  . .  per  pair 

— ■ 

— 

- 

— 

— 

— 

— 

3    0 

5    0 

Add,    if    fixed 

per  pair 

0    4 

0    4 

0 

5 

0 

5 

0 

6 

0    7 

0    8 

0    9 

Description. 

24  in. 

s.    d. 
9    0 

10    0 

0    8 

".O  in. 

S.     d. 

12  0 

13  0 
0  10 

30  in. 

42  in. 

48  in. 

54  in. 

eo  in. 

CoUinge's  patent  gate 
hinges,  with  spheri- 
cal joints per  pair 

For    fixing    to    si  one 

s.     d. 

15  0 

16  0 
1     0 

s.     d.    s.     d. 

19  0    22     0 

20  0    23    0 

s.     d. 

25  0 

26  0 
1     G 

s.     d. 

28  0 

29  0 

Add,  if  fixed    „ 

Bolts  for  ditto, 
Hd.  each  . . 

1     2 

1     4 

1     9 

Smith's  patent  hinges,  one  spring  and  centre  for  one 


door  2  in.  tliick 
Add  if  fixed   ... 


per  set     32     0 
2     0 


Hooks. 


Description. 

:!  in. 

4  in. 

5  in. 

6  in. 

8  in. 

10  in. 

Iron  cabin   hooks 

and  eyes  each 

Brass  ditt<?,  ditto      ,, 
Add  if  fixed ,, 

s.    d. 
0    3JL 
0    g| 
0    2 

0  10^ 

1  4 

s.     d. 
0     4^ 
0     7i 
0     2 

s.     d. 
0     5 
0     9i 
0     3 

S.     d. 
0     5i 
0  111 
0     3" 

s.     d. 

0  7 

1  31 
0    5 

S.   d. 

0  8 

1  G 
0    6 

Brass,     single, 
wardrobe ,, 

Brass,    double, 
wardrobe ,, 

— 

li-in.  knobs,  iron  japanned,  screw    ... 
,,  brass,  ,, 

,,  hardwood,  ,, 

Add  if  fixed        


s. 

d. 

each     0 

n 

„        0 

3 

0 

21 

0     2 


M  2 


1(54 


ffOW  TO   EFiTIMATE. 


Latches. 

Cast-iron  stable-door  latch,  4  in. 

Iron  mortise  stable-door  latch,  4|  in.  by  3i  in. 

Wrought  Suffolk,  middling     

„       large  

Brass  ,,       middling 

Ditto  ,,       large  ...         

Night  latch,  jap.  iron,  2  bolt,  strong,  4  in.  ... 

Square  plate  latch,  iron,  2  bolt,  4  in. 

Pulpit  or  closet  latch,  1  bolt,  strong,  3  in.  ... 

Add  for  fixing  Suffolk  latches 

,,  ,,       other  ,, 

Locks. 


by 


s.    d. 

..  each 

0  lOi 

'  s  in-   ■ 

2  2 

0  Hi 

1  3" 
4     6 
7     9 
6     0 
1     2 

3  0 
0     5 
0     6 

Description. 

0  in. 

7 

n. 

s 

in. 

9  in. 

10  in. 

Wood   stock    lock,    extra 

s.    d. 

s. 

d. 

s. 

d. 

S.     d. 

S.     d. 

strong,  fine  plate    

each 

1     4 

1 

6 

1 

9 

2     2 

2     6 

Iron  rim  dead-shot,  fine 

ward,  brass,  strong 

2     4 

3 

5 

5 

3 

7     3 

— 

Iron  rim  draw-back,  solid 

ward,  with  brass  furni- 

ture     

jj 

— 

4 

6 

5 

0 

6    0 

8    0 

Iron  rim,  fine  ward,  strong 

cranked  tail,  ditto 

J, 

2    7 

3 

3 

5 

2 

— 

Add  if  with  Mace's  strong 

furniture  

0    6 

0 

6i 

0 

7 





Rim  lock  furniture, strong 

brass,  INIace's  spindle... 

per  set 

1    0 

1 

li 

1 

3 

— 

— • 

Mortise     lock     (warded). 

two-bolt,     solid     brass 

ward,     steel     follower, 

without  furniture  

each 

4     9 

6 

3 

- 

— 

— 

— 

]\Iortise  lock  (lever),  two 

brass   bolt,    two   lever, 

strong    steel    follower, 

palace  motion,  without 

furniture  

" 

5    6 

7 

3 

- 

- 

— 



Ditto, but  four-lever,ditto, 

best  make.  

" 

10    0 
1     3 

11 
1 

9 
3 

- 

— 

— 



Extra  for  half  rebated  . . . 

— 

Extra  for  full  rebated    ... 

j^ 

6    0 

6 

0 

- 

_ 

— 

— 

Mortise    lock    furniture. 

2-in.  plain  brass  knob, 

Mace's    spindle,    extra 

strong    

per  set 

2    0 

2 

0 

- 

- 

— 

— 

Ditto,  Mace's  white  porce- 

lain   per  two-bolt  set 

2    3 

2 

3 

- 

- 

— 

Add  labour  for  fixing  stock 

locks   

each 

0    5 
0    9 

0 
0 

5 
10 

0 
0 

5 
10 

0  6 

1  0 

0    G 

Ditto  rim  locks  

1     0 

Ditto  mortise  locks    

,, 

1     3 

1 

5 

- 

- 

— 

— 

Ditto  furniture  for  locks 

" 

1     0 

1 

0 

1 

0 

— 

— 
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Locks  for  Fitments. 


Description. 


Iron  cupboard  locks,  three- 
wheel  tumbler,  strong... 

Ditto,  ditto,  two-lever, 
brass  bolt,  strong 

Cut  cupboard  locks,  two- 
lever,  strong  (to   differ) 

Till  or  drawer,  ditto,  ditto 

Box  or  chest,     ditto,  ditto 

Brass  cabinet,  ditto,  ditto 

Japanned  iron  padlocks, 
full  warded  tumbler    ... 

Galvanised  ditto,  ditto  ... 

Brass  padlocks,  two-lever, 
all  brass,  two  keys,  strong 

Add  labour  for  fixing  cup- 
board, drawer,  or  chest 
locks    


2^  in. 


s.     d. 


each  \     — 


0     5 


d. 


1  lOi      1  11 


G 

O" 
0 


1    1 

I     2 

1     8 

1  11 

4     3 

5     2 

0     3 

0     3 

6     3 


0     4 


2     0 


0     4 


Hat  and  coat  hooks,  strong  iron,  5  in.  single    ... 

,,  ,,        strong  brass 

,,  ,,        mall,  iron,  7  in.  double    ... 

,,  ,,        strong  brass 

Add  for  fixing  foregoing     ... 
Pivots  and  sockets  for  swing  sashes,  wrought  iron     ... 

,,  ,,  ,,  ,,      gun-metal 

Add  for  fixing 

Finger  plates,  plain  oak,  polished  or  dull 
,,  ,,        white  china,  12  in.  by  3  in. 

Add  for  fixing 

Letter  plate,  plain  brass,  for  front  door... 
Add  for  fixing,  including  cutting  necessary  hole  in  door 
Knocker,  brass,  plain  pattern 
Screw  pulleys,  iron,  with  iron  sheaves,  li  in. ... 

„  „  ,,  ,,  2m 

,,  brass  sheaves,  li  in. 

2-in 

Fixing  screw  pulleys 

Axle  or  sash  pulleys,  iron  frame,  with  brass  face  and 

wheel,  2  in. 
Add  for  fixing  ditto 
Brass,  medium,  rack  pulleys,  G  in. 
Iron  flush  rings  for  stable  doors  on  3  in.  by  2  in.  plate 
Add  for  fixing  ditto... 

Iron  friction  rollers,  1  in.  wide,  for  sliding  sashes  or  doors 
Brass      ,,  ,,  ,,  ,,  ,,  ,, 

Add  for  fixing 

Casement  stays,  mall,  iron,  12  in.,  to  drop  over  pin   ... 
18  in. 


each 


per  pair 


each 


s.     d. 

0  5i 

1  Hi 

2  9 

3  3 
3     3 


0     5 


s. 

(/. 

0 

1 

0 

9 

0 

4 

1 

1 

0 

1 

0 

3 

0 

9 

0 

3 

1 

0 

0 

6 

0 

2 

5 

9 

1 

6 

11 

6 

0 

21 

0 

3i 

0 

9 

1 

0 

0 

2 

1 

0 

0 

3 

0 

91 

1 

0 

0 

6 

0 

U 

0 

5 

0 

2 

0 

1 

9i 
G 

166 
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s. 

d. 

Casement,  staj-s,  brass,  12  in.,  to  drop  over  pin          ...       each 

2 

3 

„      18  in. 

,, 

2 

y 

Mall,  iron  flush  shutter  rings,  3  in. 

,, 

0 

51 

Brass              ,,           ,,          ,,       2  in. 

,, 

0 

6' 

„           „          „       3  in. 

,, 

1 

7 

Iron  rod  door  springs,  strong,  18  in. 

,, 

1 

11 

24  in.       ... 

,, 

2 

4 

Jap.  iron  patent  helical  door  springs,  6  in. 

,, 

3 

5 

Brass             ,,             ,,                 ,,               ,, 

,, 

5 

3 

Driving  cranks  for  beU  wires,  1  suite,  2  fly 

,, 

0 

5 

Leader         ,,                   ,,                     ,, 

... 

0 

10 

Pillar 

)) 

1 

0 

Copper  wire  ... 

per  lb. 

1 

0 

BeUs 

,, 

1 

0 

Bell  springs,  single  scroll,  fmall  ... 

each 

0 

21 

,,          double             ,,          

,, 

0 

5' 

1  in.  tinned  ^vire  staples 

per  gross 

0 

3 

U  in.       „               „             

,, 

0 

5 

1^  in.  strong  brass  cup  hooks       

I. 

22 

0 

5  in.  brass  picture  rod 

per  ft.  run  0 

6 

^  in.  iron             ,,           painted     

,, 

0 

4 

Shelf  brackets,  iron,  plain,  12  in.  by  10  in. 

each 

0 

8h 

,,             ,,                 ,,           6  in.  by  5  in. 



0 

3 

ANALYSIS. 

In  this  trade  every  builder  should  consult  the  Timber 
Trades  Journal,  a  regular  perusal  of  which  ^^^ll  be  of 
unlimited  value.  This  paper  gives  the  annual  reports  of 
the  wood-brokers  (who  act  as  agents  for  the  shipper),  reviews 
of  large  timber  sales,  lists  of  shipping  ports,  marks  and 
brands  of  timber,  how  sold,  &c.  It  is  only  the  timber 
merchant  and  big  contractor  who  purchase  at  these  public 
auctions,  and  the  average  builder  usually  buys  from  the 
former  at  the  middleman's  profit  of  from  5  to  10  per  cent. 

The  principal  ports  of  entry  are  London,  Liverpool  (for 
American  wood),  Hull,  Grimsby,  Bristol,  Cardiff,  &c. 

Shippers'  and  quality  marks  on  timber  are  constantly 
changing,  sometimes  from  natural  causes,  and  sometimes 
from  dishonest  reasons.  Some  are  bracker's  or  sorter's 
marks,  and  some  are  private  ones.  Indeed,  the  question  of 
brands,  marks,  and  quality  is  in  hopeless  confusion,  and  it 
is  useless  for  the  ordinary  builder  to  attempt  to  know  more 
than  what  is  sufficient  to  prevent  himself  from  being 
defrauded.  One  ^^Titer  states  :  "  There  is  a  great  difference 
between  the  wood  which  different  firms  send  out  under  the 
same  denomination.     The  first  quality  of  one  firm  may  be 
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no  better  than  the  second  quality  of  another,  and  so  the 
architect  will  ultimately  have  to  approve  or  condemn  the 
material,  not  according  to  the  marks  on  it,  but  according  to 
its  actual  goodness  or  badness.  Another  point  to  be  par- 
ticularly noted  is,  that  what  the  shipper  calls  '  second  quality ' 
the  timber  merchant  calls  '  first  quality ' ;  what  the  shipper 
calls  '  third  quality '  the  timber  merchant  calls  '  second 
quality,'  and  so  on." 

Purchase  and  Delivery. — Prices  of  timber,  as  well  as  of 
other  goods,  depend  very  largely  not  only  on  the  quantity 
required,  but  on  the  lengths,  sizes  of  scantlings,  &c.,  so  that 
without  a  specification  of  requirements  it  is  not  possible  to 
quote  accurately. 

All  deals  and  battens  taken  from  the  docks  are  subject  to 
a  landing-rate  charge  as  follows  : — 

s.  d. 
On  goods  for  immediate  removal  and  sawing  ...     3     9   )  per  Petersburg 
If  stored  and  awaiting  orders      ...         ...         ...     5     0  J        standard. 

There  is  no  landing-rate  on  balk  timber. 

All  timber  under  9  in.  square  is  landed  on  the  wharves  ; 
9  in.  square  and  over  lies  in  the  timber  ponds. 

For  timber  loaded  into  barges  the  dock  company  charges 
Is.  per  load  for  cranage,  paid  by  purchaser. 

For  timber  loaded  on  to  timber  carriages  or  other  vehicles, 
the  dock  company  charges  Is.  6f?.  per  load  for  cranage,  paid 
by  purchaser.  Timber  purchased  at  dock  sales  is  loaded  by 
the  company  ;  outside  labour  to  load  into  trucks  costs  2s.  or 
2s.  6(?.  per  Petersburg  standard. 

The  foregoing  and  other  dock  charges  are  useful  to  the 
contractor  who  purchases  at  the  large  sales ;  but  "  If  timber 
is  not  bought  at  auction,  it  would  be  bought  at  per  load  of 
the  timber  merchant,  who  would  probably  be  also  a  pro- 
prietor of  saw-mills.  Another  way  commonly  adopted  by 
estimators  is  to  send  a  timber  merchant  or  saw-mill  pro- 
prietor a  copy  of  the  carpenter's  specifications,  and  contract 
with  him  to  supply  the  timber,  sawn  to  scantlings,  for  the 
whole  of  the  requirements  of  the  building  at  one  uniform 
price.  This  is  sometimes  done  at  as  low  a  rate  as  Is.  6fZ.  per 
foot  cube ;  and  it  has  not  been  an  uncommon  thing  of  late 
for  a  builder  to  price  the  whole  of  the  timber  in  a  bill  of 
quantities  as  low  as  2s.  2d," — Leaning. 

Deals  are  carted  from  the  docks  to  the  City  at  10s.  per 
Petersburg  standard,  or  say  fc?.  per  foot  cube.     The  loading 
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and  unloading  is  paid  by  the  importer,  as  a  part  of  the 
dock  charge. 

Balk  timber  is  similarly  carted  for  4.s.  per  load  of  50  cubic 
feet.  This  is  rather  less  than  Id.  per  foot  cube.  Only  the 
cartage  from  docks  to  saw-mills  need  be  reckoned,  as  the 
proprietors  of  the  latter  do  not  charge  for  delivery  of  stuff, 
after  sawing,  to  any  place  within  three  miles  of  their  mills. 

If  the  builder  has  not  got  the  machinery  for  converting 
timber  himself,  he  can  arrange  with  the  owner  of  a  saw- 
mill for  its  removal  from  the  docks,  sawing,  and  delivery  on 
the  site. 

The  railway  rate  for  carriage  of  timber  is  something  like 
2^d.  per  mile  per  load  of  50  c.  ft.  for  a  distance  of  about  fifty 
miles,  and  2d.  per  mile  ditto  for  100  miles.  The  weight  of  a 
St.  Petersburg  standard  of  unplaned  planks  and  boards  is 
calculated  and  chai'ged  by  all  railway  companies  at  2^  tons 
per  standard. 

In  London  the  sectional  area  of  square  timber  is  measured 
by  means  of  the  Customs  or  Queen's  calipers  ;  but  in  Glas- 
gow, Dublin,  and  other  home  ports  the  solidity  is  taken  by 
string  measurement — by  girthing  the  centre  of  the  balk  with 
string,  and  squaring  one-fourth  of  the  length  of  the  string 
multiplied  by  length  of  Imlk,  This  is  the  measurement  of 
round  timber  when  barked. 

Sawing. 

In  the  conversion  of  timber  to  its  final  form  on  a  building 
the  first  thing  to  be  considered  is  the  valuation  of  the  sawyer's 
work.  The  amount  of  this  varies  immensely  according  to 
whether 

1.  The  scantlings  can  be  selected  out  of  imported  sizes 
requiring  no  sawing ; 

2.  The  scantlings  can  be  obtained  out  of  "  deal,"  which 
only  requires  a  minimum  of  sawing ; 

3.  The  scantlings  must  be  sawn  out  of  balk  timber,  which 
necessitates  a  maximum  of  sawing. 

So  many  different  scantlings  are  imported  nowadays,  that 
if  the  architect  knows  his  business  he  can  easily  specify  sizes 
which  are  most  convenient  for  the  builder  to  get,  and  which 
will  therefore  reduce  the  cost  of  sawing  and  ultimate  con- 
version ;  otherwise  there  will  be  much  waste  and  expense  in 
sawing  these  out  of  large  balk  timbers.  By  "  deal  "  is  meant 
planks,  deals,  and  battens,  which  come  into  the  market  in 
sizes  from  4  in.  to  12  in.  wide,  and  1  in.  to  4  in.  thick. 
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Sawing  is  divided  into  hand-sawing  and  machine- 
sawing. 

Hand-saioing  is  only  resorted  to  when  it  is  not  worth  while 
for  the  builder  to  send  small  quantities  of  stuff  to  the  saw-mills 
to  be  cut  up,  and  when  it  will  serve  the  same  purpose  to 
do  the  job  himself.  Entailing  considerable  manual  labour, 
it  is,  of  course,  very  troublesome,  and  costs  twice  as  much  as 
mill-sawing.  In  the  case  of  deep  cuts  with  the  grain,  and 
through  the  width  of  the  wood,  sawing  is  paid  for  by  the 
100  ft.  super.,  or  by  the  10  or  100  ft.  run,  if  the  wood  is  4  in. 
thick  or  under.  The  former  is  termed  "deeping"  (deep  cut), 
and  the  latter  "  flatting  "  (flat  cut),  or  sawing  through  the 
thinnest  way  of  the  boards.  There  will  also  be  cross  cuts, 
or  against  the  grain  of  the  wood,  in  cutting  to  requn'ed 
lengths,  which  are  paid  for  by  the  number. 

Dry  seasoned  timber  takes  longer  to  saw  than  new  stuff 
freshly  imported,  and  the  cost  of  sawing  is  about  one-fourth 
more  than  that  for  the  latter.  The  value  of  sawing  on  teak 
and  mahogany  is  two  to  three  times  that  on  fir,  and  on  oak, 
elm,  ash,  and  beech  about  twice  as  much  again  as  on  fir. 
As  a  cut  produces  two  faces,  each  separate  face  would 
be  half  a  cut,  and  the  labour  to  each  surface  would  be 
"  half-sawing."  The  cut  itself  is  called  the  saw-kerf,  for 
which  ^  in.  is  generally  allowed,  which  must  be  taken  into 
account  when  converting  timber. 

As  hand-sawing  would  be  executed  by  a  carpenter  at  lOcZ. 
per  hour,  its  valuation  per  square  can  be  worked  out  as 
below.     The  prices  represent  whole  sawing  for  old  stuff. 


A  carpenter 

will  saw — 

s.   d. 

100  ft.  super 

.  of  Baltic  pine 

.     in    5  hrs 

X  lOfZ.  =42 

American  pine 

.     in    4i  „ 

X  lOd.  =  39 

pitch-pine   ... 

.     in    8"  „ 

X  lOfZ.  =  68 

ash,  beech,  or  elm... 

■     in    7     „ 

X  10^7.  =  5  10 

Honduras  mahogany 

•     in    7     ,, 

X  lOfZ.  =  5  10 

Baltic  or  American  oak    . 

.     in    7i  „ 

X  lOrf.  =  63 

English  Oak 

.     in    9'  „ 

X  lOfZ.  =76 

teak 

.     in  10     „ 

X  lOfZ.  =  84 

The  time  given  is  based  on  the  constants  in  Hurst's  "  Sur- 
veyor's Pocketbook,"  and  is  presumably  for  dry  or  old  timber. 

Exaviple. — What  will  be  the  cost  of  sawing  by  hand  a 
12  in.  by  12  in.  seasoned  balk  of  pitch-pine  30  ft.  long  into 
f  in.  boards  ? 

Allowing  ^  in.  for  each  saw-kerf,  we  get  14  boards,  each 
f  in.  thick,  and  13  whole  cuts,  as  every  iDoard  will  have  an 
equivalent  to  one-half  cut  on  either  side — i.e.,  f  in.  +  2  (J-g  in.) 
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=  -I  in.  for  each  board  and  each  whole  cut  together.     The 
number  of  cuts  is  one  less  than  the  boards. 

.-.     30  ft.  ruu  by  12  in.  wide  =  30  ft.  super,  of  1  cut. 

and  30  ft.  super,  by  13  cuts  =  390  ft.  super,  of  total  sawing. 

And  390  ft.  super,  sawing  at  6s.  8d.  per  100  ft.  super.  =  £1  Gs.,  answer. 

Macliine-saicing  is  much  superior  to  hand-sa\vinc;j — more 
precise,  and  can  be  done  for  about  half  the  price.  Circular- 
saws,  band-saws,  jig-saws,  and  vertical-saws  are  employed.  Of 
these  a  properly  constructed  band-saw  will  cut  very  nearly  as 
fast  as  the  best  circular-saws,  while  wasting  fully  70  per  cent, 
less  wood  in  each  cut,  producing  a  much  smoother  surface, 
and  taking  only  half  the  power  to  drive  it.  In  machine  work 
little  allowance  need  be  made  for  the  saw-cut,  about  ^V  in. 
For  small  shops,  where  there  are  less  than  twenty  joiners,  it 
is  more  economical  and  advantageous  to  employ  a  combined 
machine,  such  as  a  "  General  Joiner,"  which  not  only 
executes  sawing  but  also  performs  the  operations  of  planing, 
moulding,  grooving,  tenoning,  mortising,  and  boring. 

Excnnple. — What  will  be  the  cost  of  sawing  up  by  steam- 
power  two  dozen  9-in.  by  3-in.  deals,  each  12  ft.  long,  into 
■J-in.  boards  at  the  rate  of  80  ft.  super,  of  band-sawing  per 
horse-power  per  hour  ?  Coals  13c?.,  man  Id.,  incidentals 
2f7.,  =  22f?.  per  hour. 

To  yield  f-in.  boards  the  3-in.  thickness  of  deal  would 
require  four  cuts,  producing  five  boards  out  of  each  piece  of 
deal.     Each  cut  would  be  12  ft.  long  by  9  in.  wide. 


24/4/12.0 
■9 


And 


—  864  ft.  super,  of  sawing  required. 

=  say  11  hours  at  22d.  ^  £1  Os.  2d.,  answer. 


Also,  if  80  ft.  super,  cost  22d.,  the  cost  of  100  ft.  super,  will  be- 

100 
22d.  X    gQ-  =  2s.  3id 


Mill  Charges  foe  Sawing. 

Fir  timber  under  12  in.  square,  3  cuts  to  the  load  of  50  ft.  cube 

,,  12  in.  and  over,  4  cuts  ,, 

Timber  sawing  per  100  ft.  super 

Cross  cuts,  each  

Cutting  4-in.  arris  rail  per  100  ft.  run 

,,       5-in.         ,,  ,, 

Fir  scantlings,  6  in.  and  under,  per  ft.  ruu 

,,  above  6  in.  ,, 

Cartage,  per  load  of  50  ft.  cube,  per  mile    ... 


s. 

d. 

be    7 

6 

7 

0 

...     4 

0 

...     0 

4 

...     2 

0 

...     2 

8 

...     0 

Oi 

...     0 

OA 

...     1 

0 
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Battens,  Deals,  and  Planks. 


Length. 

Battens. 

Deals. 

Plaiik.s. 

Per  doz.  cuts. 

Per  doz.  cuts. 

Per  doz.  cuts. 

ft. 

s.    d. 

s.    d. 

s.    d. 

6 

1     4 

1     6 

2     0 

7 

1     6 

1     9 

2     3 

8 

1     8 

2    0 

2     6 

9 

1  10 

2    3 

2     9 

10 

2     0 

2    6 

3     0 

11 

2     2 

2     9 

3     3 

12 

2     3 

3    0 

3     6 

13 

2     4 

3     3 

3  10 

14 

2     6 

3    6 

4     3 

15 

2     8 

3    9 

4     9 

16 

2  10 

4    0 

5     0 

17 

3     0 

4    3 

5     3 

18 

3     3 

4    6 

5     6 

19 

3     6 

4     9 

6     0 

20 

3     9 

5     0 

6     3 

21 

4     0 

5     3 

6     6 

22 

4     3 

5    6 

7     0 

23 

4     6 

5    9 

7     6 

24 

4     9 

6    0 

8     0 

25 

5     0 

6     3 

8    6 

26 

5     3 

6    6 

9    0 

30 

6     3 

■ 

7     6 

11     0 

Flatting,  3  in.  and  under 

,,        4  in.        ,, 
Deeping  planks,  12  in.  to  15  in.  wide, 
16  in.  to  20  in.    ,, 


s.  d. 
per  100  ft.  run     1     0 

14 
per  100  ft.  sup.    2     G 

3     0 


Hardwoods. 

per  100  ft.  super.,  under 


24  in.  deep 


Mahogany,  Honduras 

,,  Spanish 

Teak    ... 
Yellow  pine 
Pitch-pine 
Wainscot 

American  ash  and  whitewood 
American  oak,  elm,  and  black  walnut     ... 
English  oak,  beech,  elm,  ash,  and  chestnut 
Cross  cuts,  under  14  in.      ...         ...         ...         ...         ...      each 

,,  above      ,, 

Cartage  charged  on  seven  cuts  and  under  at  7s.  Q>d.  per  ton  of  40  ft. 
cube. 

The  foregoing  prices  for  sawing  include  collection  from 
docks  and  delivery  after  sawing  within  three  miles  of  mills, 
except  the  extra  charges  for  cartage  and  landing  rate. 


6 

3 

7 

6 

8 

0 

4 

G 

G 

0 

6 

0 

G 

0 

7 

0 

7 

0 

0 

G 

0 

9 
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Flooring  and  Matchboarding. 


IJ  in.  and 


luader 

n 

in. 

s.    d. 

s. 

d. 

2     3 

2 

6 

3     0 

3 

3 

3     9 

4 

0 

4     6 

4 

9 

3     3 

3 

G 

3     9 

4 

0 

5     0 

5 

6 

1     6 

1 

9 

1     G 

1 

9 

1     9 

2 

0 

2     0 

2 

3 

2     3 

2 

6 

2     6 

2 

9 

2     3 

2 

6 

2     6 

2 

9 

Labours,  all  at  per  100  ft.  super. :  - 
Sawing  and  planing... 

„  ,,  and  grooving... 

,,  „  both  sides 

,,  ,,  „  and  matched    ... 

,,  ,,  and  plain  matching... 

,,  ,,  matched  and  beaded  or  chamfered 

,,  ,,  ,,  ,,         both  sides     ... 

Planing  boards,  when  sawing  charged  separately 
Grooving  prepared  boards  at  yard 
Prepared  boards  from  docks,  grooved  or  beaded 
,,  ,,       matched  only 

,.  ,,       matched  and  beaded 

,,  ,,       rebated  and  beaded  only 

Sawing,  edging,  and  thicknessing... 

,,  ,,  ,,  and  grooving... 

Stacking  3fZ.  per  square  extra. 

All  the  foregoing  are  nominal  sawmill  charges,  and  are 
liable  to  modification  or  discount.  For  complete  lists  of 
rates  it  is  best  to  apply  to  the  various  sawmills. 

Tlie  quantity  of  smcing  required,  as  previously  stated, 
depends  upon  whether  the  scantlings  are  obtained  from 
exact  imported  sizes,  from  deals,  or  from  balk  timber.  The 
amount  of  sawing  also  varies  with  the  class  of  structure, 
for  it  decreases  with  the  increase  in  the  size  of  the  timbers. 

Leaning  shows,  by  a  series  of  calculations  from  actual 
buildings,  that  an  average  of  some  360  ft.  super,  of  whole 
sawing  is  required  per  load  of  50  9.  ft.  if  the  scantlings  are 
cut  out  of  balk  timber,  and  that  only  145  ft.  super,  are  required 
per  load  if  obtained  from  deal,  or  imported  sizes  which  need 
little  conversion. 

Timber  pee  Lo.\d. 

Carpenters'  work,  such  as  girders,  joists,  plates,  &c.,  is 
executed  partly  from  balk  timber  and  partly  from  deal 
timber,  and  the  basis  of  calculation  would  be  by  the  load 
of  50  c.  ft.  Joiners'  work,  on  the  other  hand,  is  generally 
converted  out  of  deal,  with  the  St.  Petersburg  standard  as 
the  usual  criterion. 

For  the  former  it  is  usually  specified  that  "  the  fir  timber, 
unless  otherwise  described,  to  be  from  Memel,  Riga,  or 
Dantzic,  or  of  such  approved  kind  as  may  be  ordered.  The 
quality  to  be  equal  to  that  known  as  'best  middling,'  to  be 
free  from  large  or  loose  knots,  and  other  defects."  The 
timber  is  also  specified  to  have  "  all  sides  sawn  die-square 
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with  sharp  angles." 
often  get  the  same 
scantlings  or  deal,  \v 
evade  that  labour. 

The  average  prices 
bought  by  the  contr 
follows : — 


As  before  mentioned,  the  builder  can 
sizes  and  better  stuff  out  of  imported 
hich  need  little  or  no  sawing,  and  so 

per  load  of  50  c.  ft.  of  squared  timber, 
actor  at   the  large  dock   sales,  are  as 


£    s. 

d. 

&    s. 

d. 

Best  Dantzic  fir  timber 

3  15 

0 

English  oak       

3  10 

0 

Best  middling        ,, 

3  10 

0 

Dantzic  and  Memel  oak 

3  10 

0 

Good  middling       ,, 

8     0 

0 

Riga  wainscot  oak 

5    0 

0 

Pitch-pine          

8  10 

0 

Quebec  oak        

4  10 

0 

American  red  pine 

3    0 

0 

Teak,  Burmah  ... 

15     0 

0 

American  yellow  pine... 

5     0 

0 

Greenheart 

8     0 

0 

Small  Swedish  fir 

1  12 

0 

As  before  mentioned,  there  is  no  landing-rate  charge  for 
balk  timber. 

After  purchase  the  balks  are  taken  to  the  mills,  slabbed 
all  round,  then  sawn  up  into  the  sizes  required  and  cross- 
cut. The  waste  of  stufi"  per  load  in  slabbing  averages  30  per 
cent.,  ditto  sawing  die-square,  from  saw-kerfs,  7-|  per  cent., 
and  ditto  in  cross-cutting  2|  per  cent.  Laxton  says  :  "  Add 
to  the  price  at  the  yard  £1  per  load  for  sawing  and  carting," 
but  this  is  a  mere  rule-of-thumb,  and  seems  insufficient. 
Bearing  in  mind  previous  statements,  the  particulars  of  the 
total  cost  would  then  appear  : — 

Analysis  of  Cost  of  Balk  Timber. 


One  load  of  50  ft.  cube  best  middling  Dantzic 
Cartage  from  docks  to  sawmills  ... 
30  per  cent,  waste  on  £3  10s.  for  slabbing 
Ih  „  ,,  ,,  sawing  die-square  ... 

2h  ,,  ,,  ,,  cross-cutting  to  lengths 

360  ft.  super,  of  whole  sawing  for  scantlings  at  4s.  per  100  ft 
super. 


£   s. 

d. 

...     3  10 

0 

...     0     4 

0 

...     1     1 

0 

...     0     5 

3 

...     0     1 

9 

...     0  14 

5 

50)5  16 

5 

...     0    2 

4 

Net  cost  per  foot  cube,  delivered  on  site 


The  profit  is  added  on  each  detailed  item  fm'ther  on. 

If,  however,  the  builder  can  get  all  his  sizes  for  car- 
penters' work  out  of  deal  timber  or  imported  scantlings,  the 
labour  of  sawing  would  be  largely  saved,  and  the  analysis 
would  be  as  follows  :  Suitable  deals  would  cost  about  £10 
per  St.  Petersburg  standard  of  165  ft.  cube,  which  is  equiva- 
lent to  £3  Os.  7d.  per  load  of  50  ft.  cube,  or  a  little  under 
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10  per  cent,  cheaper  than  balk  timber.      The  waste  will  also 
be  less. 

Analysis  of  Cost  of  Deal  Timber. 

1  load  of  deal  at  £3  Os.  Id.  (or  £10  per  standard) 

Cartage  from  docks  to  sawmills  ... 

2^  per  cent,  waste  on  £3  Os.  Id.  for  cross-cutting  to  lengths 

145  ft.  super,  of  sawing  for  conversion  at  4s.  per  100  ft.  super 


£ 

...     3 
...     0 
s       0 
er.     0 

s.    d. 

0  7 

4  0 

1  6 

5  9i 

50)3 

11  lOi 

...     0 

1     5i 

Net  cost  per  foot  cube,  delivered  on  site 

As  a  matter  of  fact  the  carpenter's  work  is  derived  from 
both  l^alk  and  deal  timber,  and  the  proportion  of  each 
kind  depends  upon  the  style  of  building.  It  would,  there- 
fore, be  a  great  convenience  to  evolve  a  price  which  would 
embody  both,  and  which  would  be  applicable  to  most  cases. 
This  proportion  would  be  approximately  one-third  balk  and 
two-thirds  deal,  and  such  a  price  may  be  ascertained  thus  : — 

s.   d. 

2s.  4(7.  price  of  balk  timber  by  1        0     9J 

Is.  5|d.      ,,       deal       „        by  if        0  11^ 


Cost  per  ft.  cube,  delivered  on  site 


Timber  merchants  will  supply  whole  or  half  fir  timbers  in 
various  lengths  up  to  45  ft.  at  a  standard  rate  (say,  Is.  6d. 
per  ft.  cube)  if  the  average  length  does  not  exceed  27  ft. 
Should  the  average  of  any  lot  exceed  27  ft.  by  any  given 
number  of  feet,  that  number  will  be  the  number  of  shillings 
per  load  of  50  c.  ft.  extra  charge  which  will  be  made.  Say 
the  average  length  is  34  ft.,  then  the  excess  is  7  ft.,  and  the 
price  is  7s.  per  load  dearer  than  if  the  average  had  been 
27  ft.  or  under.  Approximately  the  extra  charge  is  ^d.  per 
foot  cube  on  all  the  timber  for  each  cubic  foot  the  average  is 
in  excess  of  27  ft. 

Deals  pee  Stand.\kd. 

The  carpenter  having  supplied  all  the  rough  and  heavy 
woodwork  which  is  generally  hidden,  the  joiner  executes  the 
lighter  framed  stuff,  fittings  exposed  to  view — such  as  doors, 
windows,  &c. — which  are  prepared,  ready  for  fixing  at  the 
workshops.  Consequently  joinery  should  be  made  from  the 
best  material.  Nowadays  the  carpenter  is  only  regarded  as 
being  capable  of  doing  the  rougher  kinds  of  work — such  as 
joisting,  rooting,  centres,  &c. — prepared  at  the  site.     On  the 
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contrary,  the  joiner  is  a  more  skilled  workman,  but  is 
threatened  by  machinery  and  machine-made  joinery  to  be 
transformed  into  a  wood-fitter.  Like  other  trades,  the  joiner's 
is  often  sub-let. 

Specifications  run  :  "  The  deals,  excepting  when  stated 
to  the  contrary,  are  to  be  yellow  Christiania  (Swedish),  best 
Petersburg,  or  Archangel  of  the  first  quality,  or  Baltic  red, 
as  may  be  ordered,  and  equal  in  qv;ality  to  first-class  goods 
of  the  best  Eussian  or  Swedish  shipment,  and  to  be  well- 
seasoned,  and  supplied  in  such  lengths  and  of  such  breadths 
as  shall  be  directed."  For  really  high-class  joiners'  work 
there  are  no  better  deals  than  the  best  St.  Petersburg,  as 
sent  over  by  Messrs.  Gronoff ;  the  best  Archangel,  as  shipped 
by  a  firm  like  Brandt's ;  or  the  best  Onega,  as  supplied  by 
the  Onega  Wood  Co. 

The  basis  of  calculation  will  be  the  St.  Petersburg  standard 
of  120  deals,  12  ft.  x  11  in.  x  1^  in,  =  1,320  ft.  super,  of  1^  in. 
thick,  or  165  ft.  cube.  Other  sizes  are  reduced  to  this 
criterion  ;  but  as  deals  are  sold  in  various  other  ways,  the 
matter  is  so  confusing  that  tables  for  timber  calculation  are 
almost  indispensable,  or  the  estimator  must  work  out  the 
sum  on  paper. 

The  best  deals  cost  at  the  dock  sales  on  an  average  : — 


£  s.  d. 

Swedish       per  standard     13  0  0 

Best  St.  Petersburg          „               13  0  0 

^..n „ .-.._   ^..  .  ,    •  .,  .              ^^               22  0  0 

„              13  0  0 


Best  St.  Petersburg 

Quebec  yellow  pine,  first  brights 

Canadian  spruce,  firsts    ... 


There  must  also  be  taken  into  account  3s.  Of?,  for  landing- 
rate  on  goods  for  immediate  removal  and  sawing,  Is.  Be/,  for 
loading,  10s.  for  cartage,  cost  of  sawing  into  thicknesses, 
and  10  per  cent,  waste  in  sawing  and  conversion.  The  cost 
of  sawing  would  depend  upon  the  thickness  and  lengths  of 
boards  required,  and  may  be  kept  separate  if  convenient. 
If  )>-m.  boards  were  wanted,  this  would  mean  two  cuts  down 
the"  breadths  of  120  planks,  12  ft.  x  11  in.  x  li  in.,  or  120  x 
2  =  240  cuts,  12  ft.  long  by  11  in.  wide  =  20  doz.  at  3s.  Q>d. 
per  dozen. 

Analysis  of  Cost  of  Deals. 

£     s.  d. 
1  standard  of  1,320  feet  super,  of  best  St.  Petersburg  deal  ...     13     0    0 
Landing  rate  at  docks       ...         ...         ...         ...         ...         ...       039 

Loading        ,,  0     16 


Carried  forward      ...         ...         ...         18     5     3 
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Analysis  of  Cost  of  Deals — continued. 

Brought  forward    ...         

Cartage  from  docks  to  sawmills  ... 

Sawing  into  i-in.  thicknesses  20  doz.  cuts  at  3s.  2d.... 

10  per  cent,  waste  in  sawing  and  conversion  on  £13... 


£    s. 
...  13     5 
...     0  10 
...     3  10 
...     1     6 

d. 
3 
0 
0 
0 

3,960)18  11 

3 

1  site    0    0 

li 

Net  cost  per  foot  super,  h  in.  thick,  delivered  on  site    0    0     1:^ 


In  this  case,  as  three  thicknesses  were  cut  out  of  the 
standard  thickness  of  l^in.,  the  divisor  stood  1,320  x  3  = 
3,960.  By  altering  this  divisor  in  a  similar  manner  the 
prices  per  foot  super,  for  other  widths  and  thicknesses  can 
be  easily  calculated.  If  there  is  a  large  quantity  of  sawing 
the  sawmill  owners  will  include  the  cost  of  cartage  from  the 
docks  in  their  rates,  and  collect  the  timber  themselves,  as 
well  as  deliver  it.  And  if  the  builder  keeps  the  wood  two 
years  or  more  for  seasoning  he  will  have  to  insert  in  the 
foregoing  analysis  the  interest  for  that  time  on  its  outlay, 
or  else  reckon  it  among  his  establishment  chai'ges. 

"  It  is  necessary  that  the  student  of  estimating  should 
exercise  himself  in  such  questions  as  how  to  obtain  the 
cost  of  timber  sold  by  standard  measure.  He  should,  for 
instance,  be  able  to  find  out  the  value  of  deals  at  the  price 
per  standard. 

Let  us  take  an  example  : — 

1  std.  16  deals  at  £10  10s.  per  standard. 

The  deals  will  always  be  found  to  work  out  at  2d.  to  each 
standai'd  pound.  Thus  in  £10  10s.  Of?,  the  price  of  a  stan- 
dard, there  is  just  21  pence,  which,  when  multiplied  by  the 
number  of  deals  over,  16,  will  give  their  value;  as,  for 
example : 

£10  10    0  per  standard 
2 


21  pence 
16  deals 

12)336  pence 


28s.  cost  of  16  deals 


Cost  of  one  standard 
Cost  of  sixteen  deals 

Total  cost 


£    s. 

10  10 

1     8 

d. 
0 
0 

11  18 

0 
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Again,  to  find  the  number  of  lineal  feet  in  a  standard  of  any 
scantling,  multiply  the  thickness  by  width  and  divide  23,760 
by  the  product,  thus  : — 

Suppose  we  wish  to  find  the  number  of  lineal  feet  in 
a  standard  of  2^  in.  by  8  in.,  then — 

2J  in.  X  8  in.  =  20,  and  23,760  ^  20  =  1,188  ft.  lineal. 

If  we  require  to  obtain  the  value  of  any  number  of 
feet  in  a  standard  of  £12  per  standard,  say  124  ft.  of 
^  in.  by  2  in.— 

3^  in.  X  2  in.  =  7  sq.  in.,  124  ft.  X  7  =  8'68  =  Q^-^  shillings  =  8s.  8J(Z. 

In  this  case  the  product  will  give  shillings  in  the  hundredths 
place  and  fractions  of  shillings  in  the  tens  and  units  place. 
By  adding  the  difference  between  the  £12  standard  and  any 
other  price,  the  value  of  any  number  of  feet  at  any  price 
per  standard  may  be  obtained.  Of  course,  most  price  books 
give  tables  of  the  value  of  running  feet.  A  table  of  the 
equivalent  prices  per  cubic  foot  and  St.  Petersburg  standard 
is  especially  necessary  in  pricing." — Author  of  "Estimates." 

Planing. 

Specified  sizes  usually  imply,  unless  otherwise  stated, 
those  sizes  less  the  waste  caused  by  the  wrought  faces.  If 
"  finished  sizes  "  are  mentioned,  then  rough  timbers  ^  in. 
larger  each  way  must  be  taken  to  allow  for  the  loss  in 
planing,  although  in  bills  of  quantities  it  is  generally  speci- 
fied that:  "In  taking  dimensions  of  joiner's  work,  yV^^^- 
will  be  allowed  for  each  wrought  face."  For  finished  thick- 
nesses in  deal  add  Id.  per  foot  super,  to  prices  for  nominal 
thicknesses.  Boarding  is  invariably  machine-planed  at  the 
sawmills,  and  only  requires  subsequent  smoothing,  while 
timbers  are  bought  rough  by  the  builder  and  afterwards 
planed,  as  may  be  necessary,  by  his  carpenters. 

For  prices  of  machine-planing,  grooving,  &c.,  see  p.  172. 
This  is  usually  assumed  at  \d.  per  foot  super,  for  fir  or  pine, 
though  when  taken  by  the  larger  dimension  of  per  square 
the  valuation  is  much  less. 

When  planing  is  done  by  hand,  a  carpenter  can  execute 
100  ft.  super,  per  day  of  10  hours  x  IQd.  per  hour.  That  is, 
100  ftf.  super,  cost  8s.  ^d.  =  Id.  per  foot  super. 

If  circular  work,  two-thirds  of  this  quantity  can  be  per- 
formed, or  l\d.  per  foot  super. 
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If  performed  by  machinery,  and  smoothed  or  finished  by 
the  cai'penter,  allow  f rZ.  per  foot  super,  for  straight  planing. 
Planing  on  hardwoods  is  one-third  more  than  on  fir. 


Various  Labours. 

The  following  are  some  constants  of  labour  for  ordinary 
work  on  fir,  which  have  been  extracted  from  the  treatises  of 
Leaning,  Hurst,  and  Fletcher.  Labour  on  hardwoods  may 
be  generally  taken  at  twice  such  values.  These  constants 
represent  the  theroretical  time,  and  the  practical  estimator 
seldom  employs  them. 

Hours  of  a 
Labour   fixing  plates,   lintels,  &c.   (bedding   taken   in  Carisenter. 

bricklayer)  ... 
Ditto,  ground  joists... 

Ditto,  framed  bridging  joists  and  trimmers 
Ditto,  quarter-partitions,  tenoned 
Ditto,  ,,  and  trussed     ... 

Ditto,  fixing  fir  in  roofs 
Ditto,  in  roof  trusses,  exclusive  of  hoisting 

Ditto,  in  ceiling  joists         

Ditto,  to  fir,  wrought  and  framed 
Ditto,  ,,  and  rebated 

Ditto,  ,,  ,,  and  beaded 

Ditto,  ,,        proper  door  casings    ... 

Chamfers,  1  in.  wide  and  under,  straight,  labour 
,,  „  cross-grain 

,,  ,,  circular 

Beads,  ,,  straight 

,,  ,,  cross-grain 

,,  „  circular 

Staff  beads,  ,,  straight 

,,  ,,  cross-grain 

„  ,,  circular 


j)er  ft.  cube  -40 

•50 

•66 

1-00 

1-23 

•90 

1-23 

1-00 

2-28 

315 

3-30 

3-70 

only...    per  ft.  run    -02 

•03 

•03 

•03 

•05 

•06 

•09 

•12 

,        ...  „  -15 


If  foregoing  are  stopped,  increase  constant  by  one-half. 

Cutting,  2  in.  thick  and  under,  raking,  labour  only    ...  per  ft. 

,,                           ,,                  circular        ,,               ...  ,, 

Groove,  plough,  straight,  ditto      ...         ...         ...         ...  ,, 

Notching  or  scribing,  1  in.  and  1|  in.,  ditto      ...         ...  ,, 

Plugging,  labour  only          ...         ...         ...         ...         ...  ,, 

Rebates,  not  exceeding  2  in.  girth,  straight,  labour  only  ,, 

„                         ,,                           cross-grain       ,,      ...  ,, 

„                         ,,                           circular            ,,        ..  ,, 

Rounded  edges,       ,,                           straight            ,,      ...  ,, 

,,                     ,,                           circular             ,,      ...  ,, 

Edges  shot,  1  in.  and  under  per  100  ft. 

„         over  1  in.  to  2  in.       ...         ,, 

Mouldings,  2  in.  girth  and  under,  straight,  labour  only  per  ft. 

,,                            ,,                      cross-grain       ,,      ...  ,, 

,,                           ,,                     circular            ,,      ...  ,, 

,,          over  2  in.  girth,  straight,  labour  only         ...  per  ft. 

„                            ,,          cross-grain        ,,                 ...  ,, 


run  •Oe 
•09 
•03 
•09 
•08 
•03 
•09 
•12 
•06 
•09 

run  '70 
100 

run  ^12 
•18 
•24 
•72 
108 


sup, 
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Hours  of  a 

Carpenter. 

Mouldings,  over  2  in. girth,  circular,  labour  only        ...  per  ft.  sup.  1-44 

Ditto,  including  double  architraves  ,,  ...  ,,  1*00 

If  foregoing  are  stopped,  increase  the  constant  by  one-half. 

Battening,  including  plugging  to  wall,  f  in.  to  1|  in., 

at  12  in.  centres    ...         ...         ...  per  square  2-60 

Fixing  only,  j  in.  rough  boarding  to  roofs,  edges  shot, 

straight           ,,  3-00 

„          1    in.  ditto ,,  3-30 

,,          1^  in.  ditto ,,  3-80 

,,          slating  battens  for  Countess  slating         ...  ,,  2'00 

,,          inodorous  felt  to  roofs         ...         ...         ...  ,,  1-50 

„          sound  boarding  and  fillets  ...         ...         ...  ,,  8'00 

,,          centring  to  vaults     ...         ...         ...         ...  ,,        10-00 

,,          centring  to  concrete  floors ...         ...         ...  ,,  6'00 

,,  gutter  boards  and  bearers  ...         ...         ...   per  ft.  sup.   "30 

,,          centring  to  trimmer  arches           ...         ...  ,,  "30 

,,                  ,,       to  openings            ...         ...         ...  ,,  '30 

,,          bracketing  for  cornices        ...         ...         ...  ,,  "24 

,,  centring  to  4i  in.  soffits      ...         ...         ...    per  ft.  run   '11 

9"  in.      „          „  -24 

„          rough  fillet     ,,  -03 

,,          eaves  fillet      ...         ...         ...         ...         ...  ,,  -06 

,,          rolls  for  lead  ...         ...         ...         ...         ...  ,,  -09 

,,          herring-bone  strutting  to  9  in.  joists       ...  ,,  "14 

,,                    ,,                 ,,               9  in.  to  12  in.  joists        ,,  -17 

„          grounds  for  skirtings,  &c ...  ,,  -05 

,,                 ,,          framed ,,  -08 

,,          fascias  or  skirtings,  6  in.  and  under         ...  ,,  -10 

„                        ,,                    6  in.  to  9  in „  -13 

Framed  partitions,  IJ  in.  square-framed  ...         ...  per  ft.  sup.  '50 

,,                ,,                  ,,          add  if  moulded,  o.s.  „  -10 

1)                 )>                    )>                         I)                B.s.  ,,  '20 

Labour  from  bench,  1  in.  shelves,  wrot.  B.s.,  no  bearers  ,,  -20 

W.C.  flaps  and  frames,  fixing  and  hanging        ...         ...  ,,  'IS 

Shutters,  1  in.  deal,  two-panel,  square-framed  ...         ...  ,,  I'OO 

,,      add  for  every  extra  panel   ...         ...  ,,  "20 

„      add  if  bead-butt  or  moulded,  o.s... .         ,,  '18 

,,      add  if  hung  in  two  heights             ...         ...         ...  ,,  '12 

Skirtings,  including  backings,  &c.,  fixed  complete,  £  in.  ,,  '35 

,,      1  in ,,  -40 

,,      add  if  beaded  or  chamfered            ...         ...         ...  ,,  "08 

,,      add  if  torus  moulded           ...         ...         ...         ...  ,,  '15 

Window  backs,  elbows,  and  soffits,  1  in.  deal,  two-panel  ,,  '70 

,,      add  for  each  extra  panel     ...         ...         ...         ...  ,,  "09 

,,      add  if  bead-butt  or  moulded          ...  ,,  '10 

Other  constants  are  given  further  on  with  various  items  of  work. 

A  carpenter  will  take  3  hours  to  scarf  a  joint,  18  in.  long,  in  an  8  in.  by 
5  in.  purlin. 

Ditto,  1  hour,  ditto,  7  in.  by  1^  in.  ridge 

Ditto,  1  hour  to  prepare  12  ft.  run  of  4|  in.  by  3  in.  (about  1  f.c.)  wall- 
plate,  ready  for  bricklayer  to  bed. 
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Nails  and  Screws. 

Nails. — It  will  be  convenient  to  consider  here  the  cost  of 
nails  and  screws  before  proceeding  to  the  question  of  fixing 
woodwork.  Steel  nails  are  the  best,  and  "  cut  clasp  "  are 
mostly  used.  Their  vmiformity  of  size  and  make,  with 
freedom  from  waste,  renders  them  cheaper  to  use,  especially 
as  their  price  is  but  slightly  in  excess  of  iron  ones.  As  a 
general  rule,  the  lengths  are  determined  by  taking  rather 
more  than  twice  the  thickness  of  wood  to  be  fixed.  For 
instance,  1^  in.  flooring  would  require  2f  in.,  or  even  3  in. 
nails.  This  custom,  however,  applies  more  to  boarding,  and 
would  be  modified  in  the  case  of  scantlings  of  considerable 
size.  The  following  lists  will  indicate  the  lengths,  weights, 
and  net  prices  at  a  glance.  It  will  be  observed  that  the 
smaller  the  nail  the  higher  the  price  per  cwt.  Allow  5  per 
cent,  for  waste  in  fixing. 


Nails, 

Steel. 

PerC 

wt. 

Per  Lb. 

Per  1,000. 

S. 

d. 

d. 

Spike        

..     5    in. 

weigh  190 

lb. 

and  cost  18 

6 

or    2 

^,            

..     6 

)) 

262 

)) 

17 

6 

„     2 

),                       •  >>                • . • 

..     7 

375 

17 

0 

„     11 

))                       •  •  •                •  •  * 

..     8 

ji 

525 

)> 

16 

6 

„     If 

))                      ••  •                ... 

..     9 

jj 

626 

16 

0 

,.     If 

)}                      •••                ••- 

..  10 

J) 

900 

>> 

15 

9 

,,     If 

Rosehead 

..     1 

3 

)) 

24 

0 

,.     21 

,, 

..  n 

>) 

4 

21 

0 

„     2i 

,,         ...        ... 

..  li 

,, 

5 

)i 

18 

0 

„     2 

,,         ...        ... 

..  If 

ji 

7 

>> 

15 

6 

„     If 

,,         ...        ... 

..     2 

)) 

10 

)) 

14 

6 

„     1^ 

,,         ... 

..     2| 

13 

>) 

14 

0 

„    H 

..    H 

,, 

16 

,, 

13 

3 

„    H 

■■  n 

ji 

21 

)i 

12 

9 

„    H 

,. 

..     3 

,, 

24 

12 

6 

„    U 

,,         

..     3i 

J, 

28 

^  J 

12 

3 

„    H 

,, 

..     31. 

,, 

32 

,, 

12 

0 

„    H 

,, 

..     3| 

,, 

36 

,, 

11 

9 

„    li 

,, 

..     4 

J, 

40 

>> 

11 

6 

„    li 

Cut  clasp 

..     1 

,, 

IS 

20 

0 

»    H 

,, 

..     li 

,, 

3 

)) 

15 

0 

„    i| 

,, 

..   u 

,, 

3§ 

,, 

13 

6 

,.    H 

,,         ...         ... 

..     2 

,, 

8 

,j 

12 

0 

„    H 

..     21 

12 

J, 

11 

0 

„    H 

,,         ...         ... 

..     3 

J, 

20 

M 

10 

6 

,.    1 

..     31 

J, 

25 

10 

6 

„    1 

J  J         ...         ... 

..     4 

,, 

40 

,, 

10 

6 

„    1 

,,         ...         ... 

..     41 

,, 

50 

jj 

10 

6 

,.    1 

,,         ...         ... 

..     5 

J, 

67 

,1 

10 

6 

,.    1 

Wrought  brads   ... 

...       h 

)) 

h 

,, 

50 

0 

„     5i 

J)            )> 

..      5 

1) 

f 

)) 

35 

0 

„     3S 
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Nails,  Steel — (continued.) 
Wrought  brads  ... 


PerCwt. 

Per  Lb. 

Per  1,000 

S. 

d. 

d. 

1  in.  weigh 

1  lb. 

and  cost  30 

0 

or  3| 

n     ., 

2  „ 

27 

0 

„  3 

u 

3  „ 

25 

0 

.,  2S 

2' 

5  „ 

22 

6 

„  2i 

2i    „ 

lOi  „ 

19 

0 

„  2" 

2i 

15i  „ 

17 

6 

n   2 

3 

18"  „ 

16 

0 

,.  IS 

I  (mixed), 

cost  7s.  M. 

per  cwt.,  or 

id. 

per  lb. 

Screivs.  —  Nettlefold's  patent  screws  are  now  almost 
wholly  employed,  and  are  frequently  termed  "  fine," 
"  middling,"  or  "  strong  "  ;  but  it  is  better  to  state  the  gauge 
as  well  as  the  length.  This  gauge,  or  diameter,  is  indicated 
by  the  number  in  describing  the  screw,  and  increases  with 
that  number.  The  following  are  the  trade  rules  for  the 
measurement  of  all  screw^s  :  — 

(1)  k\\  countersunk  screws  are  measured  overall. 

(2)  All  raised  head  screws  are  measured  to  the  top  of 

countersink. 

(3)  All  round,   cone,   square,   hexagon,  and   cheese  head 

screws  are  measured  from  the  underside  of  head. 

A  list  with  fixed  prices  is  published  by  the  screw  mer- 
chants, off  which  there  is  a  discount  of  60  per  cent,  for 
iron,  and  50  per  cent,  for  brass.  Nettlefold's  list  is  the 
one  almost  universally  employed.  Screws  are  mostly 
used  by  the  joiner,  and  are  often  called  "  wood  screws," 
possibly  to  distinguish  them  from  those  of  a  different 
make  used  for  metal.  Allow  5  per  cent,  for  waste  in  fixing, 
as  for  nails.  Their  lengths  are  likewise  determined  by 
taking  about  twice  the  thickness  of  wood  to  be  fixed.  For 
hardwoods  brass  screws  would  be  used,  and  of  a  somewhat 
lighter  gauge  than  for  deal. 

For  driving  screws  allow  10  minutes,  or  one-sixth  hour 
joiner  at  lOf?.,  per  inch  per  dozen,  =  1^(7.  Double  this  amount 
for  hardwood. 

Items  op  Work. 

Only  the  principal  items  have  been  analysed ;  others  can 
be  worked  from  these  as  a  guide,  the  labour  being  obtained 
from  the  tables  of  constants. 

TiMBEE,  Fixed,  but  not  Feamed. 

Fir,  rough,  in  Plates,  dc. — As  this  would  probably  be  cut 
partly  out  of  balk  and  partly  out  of  deal  timber,  it  would  be 
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best  to  adopt  Is.  8ffZ.  as  the  pi-ice  per  foot  cube,  supplied 
only.  But  the  estimator  can  start  -with  2s.  4rf.  or  Is.  5^d., 
according  to  his  judgment.  Allow  half  an  hour  for  labour 
in  preparing  and  fixing,  as  the  bedding  is  included  in 
bricklayer's  ^York. 

s.    d. 
1  ft.  cube  of  fir,  rough,  delivered  on  site    ... 
Nails,  cut  clasp,  say    ... 
Fixing,  J  hour  carpenter  at  lOd. 

Add  10  per  cent,  profit  

Cost  per  foot  cube   ... 

Fir  wrought,  ditto, — To  the  foregoing  it  would  only  be 
necessary  to  add  the  cost  of  planing,  which  would  be  four 
sides,  or  4  ft.  super.,  as  the  ends  of  these  scantlings  would 
not  be  taken  into  account.  As  carpenter's  work  is  invariably 
hand-planed,  the  rate  would  be  Id.  per  foot  super. 

1  ft.  cube  rough  fir,  delivered  on  site 
Nails,  cut  clasp,  say    ... 
Planing,  4  ft.  super,  at  Id.     ... 
Fixing,  h  hour  carpenter  at  \Qd. 

Add  10  per  cent,  profit 

Cost  per  foot  cube    ... 


Timber  Framed  and  Fixed. 

Fir,  rough,  in  Boof  Tncsses,  dc. — This  would  be  analysed 
as  previous  examples,  only  the  scantlings  must  be  cut  out  of 
balk  timber,   and  the  initial  price  for  the  wood  would  be 
taken  as   2s.  Ad.  per  foot  cube.     No   nails   are  necessary. 
The  labour  here  is  one  hour  carpenter. 

.<!.   d. 
1  ft.  cube  of  rough  fir,  delivered  on  site      ...         ...         ...         ...     2     4 

Framing  and  fixing,  1  hour  carpenter  at  lOfZ.       ...         ...         ...     0  10 

Add  10  per  cent,  profit  

Cost  per  foot  cube    ... 

A  carpenter  will  fix  20  purlin  cleats,  12  in.  by  5  in.  by 
4  in.,  per  hour  on  roof. 


s. 

d. 
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Fir,  wrought,  ditto. — In  roofs  and  trusses  there  will  be 
double  the  proportion  of  planing  assumed  in  wrought  plates, 
joists,  &c.,  and  this  is  generally  reckoned  at  8  ft.  super,  per 
cubic  foot  of  fir,  owing  to  the  large  quantity  of  wrought 
face  compared  with  the  cubic  contents  of  timber. 

s.   d. 

1  ft.  cube  of  rough  fir,  as  before       2    4 

Planing,  8  ft.  super,  at  Id ...         ...         ...         ...     0    8 

Framing  and  fixing,  1  hour  carpenter  at  lOd 0  10 


3  10 
Add  10  per  cent,  profit  0    4J 


Cost  per  foot  cube 


For  hoisting  trusses  a  handy  calculation  is  to  multiply  the 
two  dimensions  together  and  divide  by  10,  the  quotient  to  be 
taken  as  pence.     Thus  to  raise  a  truss  20  ft.  span,  30ft.  high — 

20  X  30  =  600  ^  10  =  60d.,  or  5s. 

Proper  Fir  Door-Frames,  lorought,  framed,  chamfered,  or 
headed,  and  fixed. — These  would  be  similarly  worked  out. 
The  following  constants  of  labour  will  be  useful  in  this 
respect : — 

Hours  of  a 
Wrought,  rebated,  and  beaded  or  chamfered  door-  Carpenter, 

frames,  labour,  making,  and  fixing  ...         ...    per  ft.  cube    3'00 

Double-rebated  transoms  ditto,  ditto  ...         ...  ,,  3'30 

Fir  wrought  and  framed        ...         ...         ...         ...  ,,  2-00 

,,  ,,  and  rebated  ...         ...  ,,  2'60 

1  ft.  cube  of  fir,  rough,  delivered 

Labour  complete,  3  hours  carpenter  at  lOd. 


s. 

d. 

1 

8| 

2 

6 

4 

2a 

0 

5i 

4 

8 

Add  10  per  cent,  profit  

Cost  per  foot  cube    ...         

Segmental  heads  to  door-frames  are  worth  twice  straight. 

Semi-circular  heads  to  door-frames  are  worth  2J  times 
straight. 

Transoms,  being  in  shorter  lengths,  are  worth  10  per 
cent,  more  than  frames. 

Pile-Deiving. 

The  following  has  been  given  in  a  paper  contributed  to 
the  Institution  of  Junior  Engineers  by  Mr.  H.  C.  Eeid,  C.E., 
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Admiralty  Works  Department : — The  cost  of  piles  and  pile- 
driving  varies  very  considerably ;  but  under  favourable 
circumstances  the  statement  below  may  be  taken  as  approxi- 
mately the  analysis  of  the  cost  of  a  12  in.  by  12  in.  pile, 
40  ft.  long,  driven  30  ft.  into  the  ground. 


40  ft.  cube  pitch  pine  at  Is.  9fZ 

One  cast-iron  shoe  and  straps 

Use  of  ring  per  pile 

Labour  in  ringing  and  shoeing     ... 
Pitching  pile,  including  one  move  of  i)ile  engine 
30  ft.  run  driving  in  medium  soil  at  8d. 
Cutting  off  head  on  shore  ...         ...         

Total  


1 


£ 

s. 

d. 

.     3 

10 

0 

.     0 

3 

0 

.     0 

0 

6 

.     0 

3 

0 

.     0 

2 

6 

.     1 

0 

0 

.     0 

1 

0 

.     5 

0 

0 

Battens  and  Fillets. 

These  may  be  conveniently  taken  together.  As  stated 
under  Tiler,  battens  or  laths  are  imported  ready  sawn  in 
various  sizes,  and  may  be  bought,  usually  in  10  ft.  lengths, 
at  the  sawmills  at  the  following  prices : — 


Measurement. 


in.    in. 
2   X  1 

in.     in. 
li  X   1 

in.      in. 
li    X    J 

s.    d. 
1     6 
0    Oi 

S.     d. 
0     9 
0     Oi 

s.    d. 
0    8 
0    Oi 

in.    in. 
1  X  I 


Cost  per  100  ft.  run 
1  ft.    „ 


s.  d. 
0  7 
0    0,^ 


The  prices  of  fillets  are  found  from  deals  according  to  the 
cost  per  standard.  As  there  are  165  ft.  cube  and  1,980  ft. 
super,  at  1  in.  thick  in  a  St.  Petersburg  standard,  the  prices 
of  the  various  sizes  of  fillets  can  thus  be  arrived  at,  including 
sawing  and  5  per  cent,  for  waste  and  breakage.  Greenwood's 
"Timber  Calculator"  (Baxendale  &  Co., Manchester)  explains, 
among  other  useful  things,  the  "inch  by  inch  "  method  of 
measuring  timber,  which  is  based  upon  the  principle  of 
reckoning  that  whatever  the  value  of  the  timber  is  per 
standard  in  2>ounds  sterling,  it  will  be  the  same  value  in 
2Jence  of  per  100  ft.  hneal  of  1  in.  by  1  in.  For  example,  £11 
per  standard  is  lid.  per  100  ft.  run  of  1  in.  by  1  in.,  and 
£8  10s.  per  standard  is  8^d.  per  100  ft.  run  of  1  in.  by  1  in. 

Further  example. — Supposing  it  is  required  to  find  out  the 
price  of  3i  in.  by  2  in.  filleting  when  deals  are  £10  10s.  per 
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standard.  This  is  equivalent  to  10\d.  per  100  ft.  run  of  1  in. 
by  1  in.  fillets  by  foregoing  rule.  And  3|-  in.  by  2  in.  = 
7  sq.  in.,  so  that  7  sq.  in.  x  lOhd.  =  fS^d.,  or  6s.  l^d. 
per  100  ft.  run  of  3J-  in.  by  2  in.  fillet.  It  will  thus  be  seen 
that  this  method  is  invaluable  for  small  scantling. 

Another  rule  worth  remembering  is  that  the  price  of 
timber  in  scantlings  at  3s.  per  cubic  foot,  is  equal  per  foot 
run  to  one  farthing  per  square  inch  of  sectional  area.  Thus, 
take  the  following  scantlings  : — 


X  2  in.  ^    6  sq. 


in. 


3  in.  ^  ^  iu.  —    _  ^_^ 

4  in.  X  3  in.  =  12  sq.  in. 
F,  In    X  4  in.  =  20  sq.  in 


5  in. 


at  Id.  =  Hd.  per  foot  run. 
„      =  3d. 
„      =  5d. 


The  following  table,  also  from  Greenwood's  "  Calculator," 
will  be  convenient  for  telling  at  a  glance  the  cost  of  such 
small-sized  timber  at  a  given  rate  per  St.  Petersburg  standard. 
It  dispenses  with  the  immense  labour  in  dividing,  subtracting, 
supering,  and  cubing  when  pricing  out  each  size  in  accounts 
or  in  estimating.  A  fresh  table  is  required  with  every  differ- 
ence in  rate  per  standard,  except  when  multiples  can  be 
employed.  Such  useful  tables  are  called  the  "equation  of 
deals."  The  deals  are  at,  say  £12  7s.  6d.  per  St.  Peters- 
burg standard  =  Is.  6d.  per  foot  cube  (£12  7s.  6d.  4-  165) 
=  Ud.  per  foot  super,  at  1  in.  thick  (£12  7s.  6d.  -^  1,980). 
The  table  shows  cost  per  foot  run,  supplied  only. 


Scantlings  at  £12  7s.  6d.  per  Standard. 


Iuclie.s 

Inches  in 

thickness. 
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The  constants  of  labour  for  foregoing  will  be : — 

Hours  of  a 
Battening,  including  plugging  to  wall,  J  in.  to  1^  in..  Carpenter. 

at  12  in.  centres  ...         per  square  2-60 

Fixing  only  battens  to  Countess  slating  ...         ...  ,,  2'00 

,,  eaves  fillet per  ft.  run    -06 

,,  rough  fillet ...         ...         ...  ,,  "03 

As  an  example  of  analysis  take  such  an  item  as  3  iii.  by 
l-l  ill.  rough  fillet,  and  fixed : — 

s.    d. 

1  ft.  run  of  3  in.  by  IJ  in.  rough  fillet,  as  per  table         0    OJ 

Two  nails,  per  ft.  run 0    0^ 

Labour,  -03  hour  carpenter  at  lOd 0    OJ 

0    OJ 
Add  profit  0    Qi 

Cost  per  foot  run      0     1 

Battening  for  Slates. 

Deal  Battening,  2  in.  by  f  in.  Spaced  for  Countess  Slating 
and  Fixed  ivith  Iron  Nails. — As  already  shown,  battens  of 
this  size  cost  Is.  6d.  per  100  ft.  run,  and  would  be  spaced 
apart,  centre  to  centre,  at  the  same  gauge  as  the  slates — 
that  is,  at  8^  in.,  adopting  the  usual  gauge  for  Countess 
slating  laid  to  3  in.  lap,  and  nailed  in  centre.  A  square 
being  10  ft.,  or  120  in.,  each  way,  there  would  be  120  in.  -^ 
8-|-  in.  =  14  rows  of  battens,  each  10  ft.  long  =  140  ft.  of 
battening  per  square.  Eeckon  one  nail,  1^  in.  long,  per  foot 
run  of  batten,  as  the  rafters  being  spaced  at  12  in.  would 
take  the  point  of  the  nail,  whether  there  was  roof  boarding 
or  not.  Allow  5  per  cent,  waste  in  battens  and  nails,  and 
put  down  two  hours  carpenter  for  nailing.  The  detailed 
sum  would  then  appear  : — ■ 

140  ft.  run  of  2  in.  by  |  in.  battens  at  Is.  6d.  per  100  ft.  run    ... 

5  per  cent,  waste  on  ditto      

1-10  nails  +  5  per  cent,  waste  =  147  nails,  1^  in.  =  J  lb.  at  IJfZ. 

2  hours  carpenter  fixing  at  10(i. 

Add  10  per  cent,  profit  

Cost  per  square        

Bracketing. 

One-inch  Deal  Bracketing  to  Cornices. — This  is  a  support  for 
the  laths  and  plastering  in  running  a  cornice,  and  the  pi'ofile 
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IS"; 


of  the  bracket  roughly  approximates  to  that  of  the  cornice. 
Fig.  35  is  a  sketch  of  ordinary  bracketing,  which  is  supported 
by  the  two  fillets  shown  ;  but  these  are  taken  separately. 
A  bracket  of  the  shape  given  w^ould  measure  18  in.  by  16  in., 


-  18   r-~-^ 


Fig.  35. 


extreme  dimensions,  and  two  brackets  would  be  cut  out  of  a 
rectangular  board  with  these  sides. 

The  bracketing  is  measured  by  taking  the  length  of  the 
cornice  by  the  girth  of  the  moulding,  making  a  superficial 
dimension  ;  but  there  would  be  one  bracket  to  each  foot  run. 
Sawing  must  be  allowed  for  the  irregular  shape  and  for  the 
notches  to  receive  the  fillets.     Add  nails  and  labour. 


i/l.G 

1  .  4 


0  ft.  super.  1  in.  rough  deal 
Sawing  to  shape... 
Nails,  say 
Fixing,  I  hour  carpenter  at  lOfZ. 


Add  profit  

Cost  per  foot  super. 


s. 

d. 

0 

1 

0 

0* 

0 
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H 

0 

Oi 

0 

3. 

Angle-brackets  would   require  about  the  same  material ; 
but  there  would  be  twice  as  much  labour,  as  there  is  a  bevel 
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on  each  edge  to  receive  the  laths  at  either  side, 
comes  to  8d. 


So  the  total 


Machine-Peepaeed  Boaedings. 

One-inch  Bough  Deal  Roof  Boarding,  in  Batten  Widths,  and 
Fixed  Complete. — Eough  boarding,  f  in.,  1  in.,  and  1\  in.  thick, 
is  imported  ready  sawn  from  the  Baltic  ;  and  if  over  this 
thickness,  has  to  be  cut  out  of  deals  or  battens.  The  prices 
at  the  docks  are  : — 

s.  d. 

g-in.  rough  boarding,  batten  widths      per  square    6    0 

1-in.       „  „  „  „  „  8    0 

li-in.     „  „  „  „  n  10    0 

To  the  above  add  3s.  9fZ.  for  landing  rate  and  10s.  for  cartage 
per  St.  Petersburg  standard,  equivalent  to  1,980  ft.  super,  of 
1  in.  boarding.  Add  unloading  on  site,  and  10  per  cent, 
waste.  As  the  battens  are  7  in.  wide,  this  would  give  17 
boards,  each  10  ft.  long,  per  square  ;  and,  as  there  are  two 
nails  where  each  board  crosses  each  rafter  12  in.  apart,  340 
nails  plus  5  per  cent,  waste  equals  357,  or  3  lb.  total  of  2  in. 
nails  required  to  the  square.  ToK^mti-  lo^-^r^rr  ^-ii  It^mivc  r>f 
carpenter. 


Labour  laving,  3^  hours  of 


1-in.  rough  boarding,  cost  per  square  at  docks 

Waste,  10  per  cent. 

Landing  rate,  -^^,  or,  say  ^^th  standard  at  3s.  9cl. 

Cartage  ditto  at  10s 

Unloading,  I  hour  labourer  at  GfZ.    ... 

2-in.  nails,  3  lb.  at  l^d. 

Labour  laying,  3^  hours  carpenter  at  IQd. 


Add  10  per  cent,  profit 

Total  cost  per  square 


One-inchBoiuj]i  Deal  Boarding  traversed  for  Lead  or  Zinc,and 
Firring  to  Falls. — This  would  be  detailed  in  a  similar  manner 
to  the  foregoing,  with  the  additional  labour  for  traversing 
and  the  cost  and  fixing  of  the  firrings.  The  latter  would  be 
an  average  size  of  2  in.  by  1^  in.,  taking  a  fall  of  1|-  in.  in 
10  ft.,  and  the  price  of  fJ.  per  foot  run  from  the  table  of 
Fillets  given  on  p.  145. 

Allow,  with  waste,  100  ft.  run  per  square,  and  8  lb.  of 
21  in.  nails.     For  labour  in  cutting,  fitting,  and  fixing  the 


s.    d. 

8    0 

..     0    9J 

..     0     2i 

..0    6 

..    0    u 

..     0    3J 

..     2     9J 

12    8J 

..     1     3f 

..  14     0 
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firrings  take  7  hours  carpenter, 
would  thus  appear  : — 


The  whole  cost  per  square 


l-in.  rough  boarding,  cost  per  square  at  docks 

Waste,  10  i^er  cent. 

Landing  rate,  ^^  standard  at  3s.  9d. 

Cartage  ditto  at  105.    ... 

Unloading,  |  hour  labourer  at  6d.   ... 

2-iu.  nails,  3  lb.  at  lj£^ 

Labour  laying,  3^  hours  carpenter  at  lOd.. 
Traversing,  l|  hours  carpenter  at  lOrZ. 
Firrings,  100  ft.  run,  2  in.  by  li  in.,  at  |rf. 
2J-iu.  nails,  3  lb.  at  lid.         ..."      ... 
Labour,  7  hours  carpenter  at  lOfZ.    ... 


Add  10  per  cent,  profit 

Total  cost  per  square 


s. 

d. 
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For  macliine  ineparcd  Matclihoar dings  it  is  only  necessary 
to  add  to  the  foregoing  calculations  extra  labour  for  more 
careful  nailing  and  the  cost  of  the  sawmill  charges  as  given 
on  p.  172.  For  example,  for  l-in.  V-jointed  matchboarding, 
prepared  one  side,  and  fixed  : — 

s.    d. 

l-in.  rough  deal  boarding,  fixed,  as  before 12    8J 

Sawmill  charge  for  preparing,  as  p.  172      ...         ...         ...         ...     3    9 

Extra  labour,  3  hours  carpenter  at  lOcZ 2     6 


Add  10  per  cent,  profit 

Total  cost  per  square 


18  llj 
1  lOf 

20  10 


Yellow  deal  matchboarding,  how^ever,  is  imported  all  ready 
prepared  in  batten  widths,  and  if  this  be  used  its  cost  is 
totalled  up  just  like  rough  boarding.  The  prices  at  the  docks 
are : — 


|-in.  yellow  deal  matching,  per  square 
l-in.       „ 


Firsts. 

Seconds. 

Tliirds. 

S.     d. 

s.     d. 

s.   d. 

12     0 

10     6 

9     0 

14     6 

13    0 

11     0 

Deal  Boarding. 

This  is  calculated  from  the  cost  of  boarding  per  square 
as  already  analysed,  and  reduced  to  the  foot  super.  As  it  is 
intended   to   be  used  in  small   quantities,    more  nails  and 
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labour  will  be  required,  and  there  will  be  also  an  addition  for 
further  sawing  and  waste. 

s.     d. 
l-in.  rough  boarding,  fixed,  as  before  ...  per  square  100)12    8J 


Extra  nails  and  labour 
Further  sawing  and  waste 


Add  profit 


0 

1* 

0 

0* 

0 

0| 

0 

2f 

0 

Oi 

0 

3 

Cost  per  foot  super. 

Other  thicknesses  and  kinds  of  boarding  can  be  similarly 
dealt  with. 

One-inch  Gutter  Boards  and  Bearers. — Allow  about  one-fifth 
extra  for  waste  in  cutting  and  raking,  as  the  gutters  taper  on 
plan  owing  to  the  rise.  The  boards  and  bearers  are  of  the 
roughest  description,  and  the  latter  are  taken  as  fixed,  not 
framed. 


1  ft.  super,  of  l-in.  rough  boarding  at  8s.  per  square 

Waste  10  per  cent,  plus  Jth  extra    ...         

Bearers,  3  in.  by  2  in.,  2  ft.  at  fd.    ... 

Nails       

Labour,  ^  hour  carpenter  at  lOd 


Add  profit  

Cost  per  foot  super 

Centrings  and  Casings. 

Use  of  1  in.  Flat  Centring  to  Concrete  Floors,  including 
Supports. — Most  of  the  material  used  for  this  is  old  stuff, 
and  can  be  utilised  again.  Eough  sills  and  heads,  with 
supporting  struts,  are  required  at  about  every  5  ft.  apart,  and 
for  all  these  9  in.  by  3  in.  planks  can  be  employed.  If  the 
storey  is  14  ft.  high,  then  allow  about  130  ft.  run  of  this 
planking.  A  labourer  will  be  required  to  assist  the  carpenter 
in  fixing  and  removing. 

l-in.  rough  boarding,  per  square  at  docks 
130  ft.  run  of  9  in.  by  8  in.  planking  at  3|(Z, 
Landing  rate,  |th  standard  at  3s.  9fZ. 
Cartage,  ,,  ,,         at  10s.  ... 

Unloading,  J  hour  labourer  at  Qd.   ... 

Initial  cost  of  material  per  square  ...         ...         ...  47    6f 


s. 

d. 

0 

1 

0 

Ok 

0 

n 

0 

Oi 

0 

i^i 

0 

5* 

0 

04 

0 

6 

s. 

d. 

8 

0 

36 

6? 

0 

9 

2 

0 

0 

3 
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Then  proceed  to  use  and  waste,  fixing  and  removing : — 


Use  and  waste  of  material,  10  per  cent,  on  47s.  6f  rf. 
3-in.  nails,  J  lb.  at  Id.,  for  fixing  supports... 
6  hours  carpenter  at  lOrf. 
6  hours  labourer  at  6rf. 


Add  10  per  cent,  profit  ...         

Cost  per  square 

Turning  Pieces  for  4^-m.  Soffit  and  Fixing. — These  are 
single  sKps  of  deal  cambered  on  top  edge,  and  without 
lagging  pieces. 

s.    d. 

1  ft.  run  of  rough  deal  fillet 0     IJ 

Labour,  jij  hour  carpenter  at  10(^ 0     1 


s. 

d. 

4 

9 

0 

0* 

5 

0 

3 

0 

12 

9^ 

1 

3^ 

14 

1 

Add  profit 

Cost  per  foot  run 


Doges. 


Before  proceeding  to  analyse  the  cost 
well  to  put  down  the  following  labours,  w 
high  :— 


0    2i 
0    OJ 

0    21 


of  doors  it  w^ill  be 
hich  appear  rather 


Hours  ol 

'  a  Carpenter. 

Making  doors,  deal — 

IMn. 

IJin.  2  in. 

Ledged,  rough,  and  edges  shot       per  ft.  sup.     -22 

•25        — 

Ditto,  add  if  ploughed  and  tongvied 

•47 

•51        — 

,,      ditto  wrought  b.s 

•32 

•42        — 

,,         ,,      braced 

•05 

•06       — 

,,         ,,      if  hung  in  one  leaf 

•14 

•16       — 

Square  framed,  two  panels 

•36 

•36       -42 

,,               four      ,,      

•42 

•42       -48 

,,                six        ,, 

•48 

•48       -53 

,,               add  to  each  face  if  moulded 

•11 

•11       -11 

„               if  hung  folding      

•15 

•15       -15 

Hanging  doors           

•08 

•08       -10 

Ditto  folding 

•16 

•16       -20 

Door  linings — 

Square,  planed,  fixed  complete,  including 

fin. 

lin.  l^in. 

backings 

•18 

•20      -23 

Single  rebated,  ditto            

,               — 

•28       -.30 

Double  rebated     ,,                

,               — 

•36      -38 

A  common  price  for  hanging  a  door  is  Is.  Gc?.  in  speculat- 
ing work.  The  men  will  hang  them  (piecework)  at  Is.  each. 
A  carpenter  will  hang  about  six  ordinary  four-panel  doors 
per  day,  or  one  door  in  If  hours,  which  runs  to  about  |f/.  per 
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foot  super.  In  preparing  and  hanging  doors  and  gates,  the 
time  of  a  labourer  should  be  added  for  every  two  carpenters. 
In  all  cases  the  fixing  of  doors  involves  and  includes  the 
fixing  of  the  hinges. 

A  joiner  will  make  a  1|  in.  framed  four-panel  door  in  less 


< — 

5.0 
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1 
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1 

^J 

1 

— 

00 
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1 

-.-1  ^ 

Fig.  3(3. 

than  a  day,  or  say  eight  hours  ;  a  2  in.  framed  ledged  door 
in  thirteen  hours,  and  two  ledged  trap  doors  in  a  day. 

Doors  with  semi-circular  heads  are  worth  50  percent,  more 
than  square ;  doors  with  segmental  heads  are  worth  25  per 
cent,  more  than  square ;  trap  and  dwarf  doors  are  worth  25 
per  cent,  more  than  ordinary ;  doors  prepared  for  glass  are 
worth  Id.  per  foot  super,  more  than  ordinary. 

For  finished  sizes  add  Id.  per  foot  super,  to  the  value  of 
framings.  Partitions  of  spandrel  shape  are  worth  about 
20  per  cent,  more  than  rectangular  ones. 
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To  aiTive  at  a  price  per  foot  super,  the  cost  of  a  whole 
door  must  be  worked  out  in  detail,  and  the  result  divided  by 
the  area  in  square  feet  w^ill  yield  the  rate  per  foot  super. 
Take  a  l\-in.  deal  door,  four-panel,  square  framed,  and 
7noulded  both  sides,  and  hung.  Fig.  36  will  clearly  indicate 
the  dimensions  and  construction.  As  the  framing  is  supposed 
to  be  cut  out  of  deals  and  half-deals,  an  allowance  of  -|  in. 
each  side  has  in  this  case  been  made  for  finished  sizes,  so 
that  9  in.  and  4|-  in.  are  taken  up  in  the  quantities.  Panels 
are  f  in.  thick,  and  ^  in.  extra  must  be  allowed  in  length  and 
breadth  for  insertion  in  the  gi'ooves  along  the  inside  of  the 
framing.  In  measuring  the  latter,  the  tenons  and  horns 
must  not  be  forgotten.  The  moulding  is  planted  on,  and 
would  be  machine  made.  The  door  being  7  ft.  by  3  ft., 
contains  21  ft.  super.,  and  its  price  per  foot  super,  would  be 
arrived  at  in  the  following  fashion  : — 


Top  rail ... 
StUe 

,,  ... 

Hunting 

Horns,  4/2  in. 


22.  10 

.    4J    8.7     Top  rail,  stiles,  and  munting. 

2/3  .    0 

.94.6    INIiddle  and  bottom  rails. 

31  .    1     ft.  super,  of  l|-in.  wrot.  b.s.  deal,  s.o.,  at  3d. 

2/3  .    7      

1.1    7.9    Top  panels. 

2/1  .    9 
1  .    1     3  .  10    Bottom  ditto. 


3  .  0 

7  .  0 

7  .  0 

3  .  G 

1  .  8 


22  .  10 


s.     d. 
3    3i 


11  .  7     ft.  super,  of  |-in.  wrot.  B.s.  deal,  s.o.,  at  2d.       1  11 

2/4/3  .    6  28  ,  0 

2/4/1  .    8  13  .  4 

2/8/1  .    0  16  .  0 


57  .    4     ft.  run  of  moulding,  B.S.,  at  |<Z. 
Mitres,  and  fixing  moulding,  say  58  ft.  run,  at  |ff. 

Glue,  J  lb.  at  9rf 

Glass  paper,  four  sheets  at  ^rf. 

Labour  making  door,  8  hours  joiner  at  lOd. 


3 

7 

1 

2i 

0 

U 

0 

2 

6 

8 

Carried  forward 


17     2J 


H.E. 


19-J 
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Brought  forward 
Labour  hanging  door,  1 1  hours  joiner  at  10(Z. 

Add  10  per  cent,  profit  

Cost  per  door  (21  F.s.) 
Cost  per  ft.  super     ... 

The  labour  in  making  the  door  thus  works  out  to  4f?.  per 
foot  super.,  and  |rZ.  per  foot  super,  for  the  hanging. 

All  other  framed  doors  are  dealt^with  in  a  similar  manner, 
the  cost  of  the  hinges  and  locks  being  taken  in  the  Iron- 
monger.    For  ledged  doors  take  the  case  following. 

f?-  -  -  -  -  a  •  +  -  —  ^ 


M 


(4-- 


'■^f 
» 


-    -0      O 


44 


Fig. 
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2-iu.  Deal  Framed  and  Braced  Door,  filled  in  xoith  Ploughed 
and  Tongued  V-cliamfcred  Matclihoarding,  and  Hung. — For 
convenience  of  analysis,  the  same  sizes  have  been  adhered 
to  as  shown  in  the  framed  door,  and  the  same  allowances 
made  for  finished  work.  The  braces  and  middle  and  bottom 
rails  are  less  the  thickness  of  the  2-in.  framing  by  the  thick- 
ness of  the  ^-in.  matchboarding,  so  that  they  measure 
only  1\  in.  thick. 


Top  rail 
Stile 


17  .0 
0.  4i 


6  .    4    Ffc.  super,  wrot.  b.s.  deal,  s.o.,  at  4M.. 


3 

.0 

7 

.0 

7 

.0 

17 

.0 

s. 

d. 

2 

4i 

0  .  4J  2  .  10    Braces. 


2/3.0 

0.9     4  .    6    Middle  and  bottom  rails. 


7  .    4     Ft.  super,  li-in.  wrot.  b.s.  deal,  s.o.,  at  M. 


6.  8 

2  .  4 

15  .    7     Ft.  super.  J-in.  matchboarding,  at  2d. 

28  ft.  run  chamfering  to  framing  at  \d. 
24  stops  to  ditto  at  ^d. 
Glue,  town-made,  J  lb.  at  9d. 
Glass  paper,  four  sheets  at  ^d. 

Nails,  I  lb.  at  IJrZ 

Labour  making  door,  13  hrs.  joiner 
Labour  hanging  door,  1;]  hrs.  joiner 


at  lOd. 
at  lOd. 


1  10 


2  7 

0  7 

1  0 
0  4i 
0  2" 

0  03 
10  10 

1  5.^ 


21 
...     2 

21)23 

3i 
4| 

...     1 

n 

Add  10  per  cent,  profit  ...         ...         ...         

Cost  per  door  (21  F.s.)         ...         ...         

Cost  per  foot  super.... 

The  labour  in  making  is  therefore  GcZ.  per  foot  super.,  and 
frf.  per  foot  super,  for  the  hanging. 

Doors,  door  casings,  door  frames,  &c.,  are  supplied  by 
joinery  manufacturers,  ready  made  complete,  at  extremely 
low  rates,  and  considerably  under  the  preceding. 

Floors. 

Before  analysing  cost,  the  following  memoranda  ought  to 
be  studied. 

o2 
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One  square  of  flooring  requires- 


No.              ft. 

12  boards  12 

edges  shot... 

m    „ 

wrought  and  laid  folding 

13 

straight  joint 

13^      „ 

ploughed  and  tongued    ... 

14 

rough 

16        „      12 

edges  shot... 

IGi      „ 

wrought  and  laid  folding 

17 

straight  joint 

18 

ploughed  and  tongued    . . . 

18 

For  floors,  rough        12  boards  12  by  9  (deals) 


by  7  (battens) 


Prepared  flooring-boards  are  sold  by  the  "customary 
square,"  which  is  a  given  number  of  feet  run,  as  stated 
below,  varying  with  the  width  of  the  board,  but  always  so 
arranged  as  to  approximate  to  the  ordinary  square  of  100  ft. 
super. 

Feet  super. 
140  ft.  run  of  9-in.  boards  (deals)  =  105  customary  square. 


160 

8 

„       =  1061 

170       , 

H      . 

„       =  106^ 

180 

7 

(battens)  =  105 

185 

61        , 

n       =  104,^ 

190 

6i        , 

„      =  1021A 

200 

6 

„       =  100 

210 

-         5i 

„       =  lOOf 

220 

5i        , 

„     =  looig 

230 

5i 

„       =  lOOit 

240 

5 

„      =  100 

270 

4i        , 

„       =  lOli 

300 

4 

„       =  100 

To  save  calculations,  tables  showing  cubical  measure, 
number  of  St.  Petersburg  standards,  valuations,  &c,,  will  be 
found  in  Laxton's  and  Lockwood's  price-books. 

Nails  Required  for  Floorikg. 


o 
1  o 

Weight  per 
Thousand. 

Number  per  Square. 

IE 

„.     ,              Cut 
^^™t-      !     Clasp. 

Deal  Widths. 

Battin 
Widths. 

41-in. 
Widths. 

in. 

i 
1 

1 

If 

2 

in. 
2 

2^ 
2f 

4 

111. 
8 
12 
16 
25 
32 
40 

lb. 
8 

12 
15 
20 
25 
35 

260;  or  273, 
allowing  5 

per  cent. 

for  waste. 

340;  or  357, 
allowing  5 
per  cent, 
for  waste. 

520; or 546, 
allowing  5 

per  cent. 

for  waste. 

CARPENTER  AND  JOINER. 
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The  nails  used  for  deal  widths  should  be  about  one-fifth 
heavier  than  those  for  floors  laid  in  batten  widths.  Tlie 
number  is  calculated  for  two  nails  where  each  board  crosses 
every  joist,  spaced  at  12  in.  centre  to  centre. 


Floobing  Labours. 

Floors  laid  and  cleaned  off   only,    batten   widths, 

straight  joint,  with  splayed  headings,  1  in. 
Ditto,  1^  in. 

li  in 

2"  in 

but  tongued  and  grooved,  or  rebated,  1  in. 

1^  in. 
2  in. 
Add  to  foregoing  if  punched,  puttied,  and  traversed 


Honis  of  a 

Carpenter. 


per  square 


4-00 
4-50 
4-85 
5-50 
5-35 
5-90 
G-45 
6-75 
2-50 


Yellow  deal  for  flooring  must  not  be  confused  with  yellow 
pine.  The  former  is  the  wood  of  the  Scotch  fir  [Piuus 
sylcestris),  and  is  otherwise  called  "  red  deal,"  or  "  red  fir." 
What  is  used  in  England  comes  almost  entirely  from  the 
Baltic — from  Memel,  Dantzic,  and  Stettin.  Yellow  pine,  other- 
wise called  Weymouth  pine,  is  the  wood  of  the  American  Pimis 
strobus,  and  that  shipped  from  Quebec  has  the  best  reputation. 

The  following  prices  are  for  yellow  deal  prepared  flooring, 
tongued  and  grooved,  or  square  edge  : — 


1    in.  by  6  in.  or  7  in.  .. 
1^  in.  by  6  in.  or  7  in.  .. 


Firsts.  Seconds.        Tliirds. 

s.     d.  s.     d.           s.     d. 

per  square     14     0  ...  12     G  ...  11     0 

18     0  ...  IC     0  ...  14     0 


Proceeding  now  to  the  analysis  of  an  example  of  flooring : 
l\-m.  Yelloiv  Deal  Wrought  Batten  Floor,  Ploughed  and 
Tongued,  Splayed  Headings,  Punched  and  Puttied. 


d. 


l|-in.  yellow  deal  flooring,  seconds,  cost  per  customary  square 

at  docks    

Waste  in  conversion,  10  per  cent.  ... 

Landing  rate,  -^^■,  or  say  ^th  standard  at  3s.  ^d. 

Cartage  ,,  ,,  ,,  10s.... 

Unloading,  ^  hour  labourer  at  6fZ 

2f  in.  nails,  ^^^  x  15  lb.  =  5^  lb.  cut  clasp  at  l\d. 
Labour  laying  and  cleaning  off,  5^  hours  carpenter  at  IQd. 
Labour  punching  and  puttying,  2^  hours  carpenter  at  lOf^. 


Add  10  per  cent,  profit 


16 

0 

1 

7 

0 

n 

0 

u 

0 

H 

0 

6| 

4 

11 

2 

1 

26 

u 

2 

H 

Total  cost  per  square 


28     9 


6 

0 

0 

If 

0 

4* 

0 

1* 

2 

1 

0 

2* 

6 

8 

15 

7^ 

1 

6| 

17 

2 
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^-in.  Sound  Boarding,  inchiding  Deal  Fillets. — There  will  be 
considerable  waste  here  in  sawing  the  boards  to  fit  in  between 
the  joists,  but  this  will  be  covered  if  the  measurement  does  not 
deduct  the  latter.  The  prices  of  the  boarding  and  fillets  have 
already  been  individuallj'  given,  but  for  these  almost  any  old 
material  is  used.  As  there  would  be  a  fillet  nailed  to  either  side 
of  each  joist,  200  ft.  run  of  filleting  would  be  required  per  square. 

s.    d. 

3 -in.  rough  boarding  per  square  at  docks 

Landing  rate,  ^Jg"^  or  ^'g^  standard  at  3s.  9r? 

Cartage  ,,  ,,  „  10s 

Unloading,  as  before  ...         ...         

200  ft.  run  or  l|-in.  by  1-in.  fillet  at  Jf? 

2  lb.  nails  at  l|rf 

Fixing  boarding  and  fillets,  8  hrs.  carpenter  at  lOd. 

Add  10  per  cent,  profit         

Total  cost  per  square         ...         

2-i?j.  hy  l\-in.  Herring-bone  Strutting  to  11-in.  Joists,  and 
firmly  Nailed. — Joists  of  this  depth  and  12  in.  apart  would 
have  two  fillets,  each  1  ft.  2  in.,  measured  sloping,  or  a  total 
of  2  ft.  4  in.  per  foot  run,  taken  horizontally  across  the  top 
of  the  joists.  The  custom  of  measuring  the  joists  in 
counterbalances  the  waste  in  cross-cutting  the  fillets. 

2  ft.  4  in.  of  2-in.  by  li-in.  rough  fillet  at  |f? 

Nails,  say        

Labour  cutting  four  splayed  ends  to  fit  joists  at  ^d. 
Labour  fixing,  |th  hour  carpenter  at  lOd.  

Add  profit        ...         

Cost  per  foot  run    ...         ...         0    3J 

EOLLS. 

2-m.  Deal  Boll  for  Lead  and  Fixed. — Deal  rolls  are  gene- 
rally rounded  by  machinery,  and  are  bought  ready  for  fixing 
at  the  sawmills.     The  detailed  calculation  is  simple. 

1  ft.  run  of  2-in.  roll  at  sawmills    ...         

Waste  cutting  to  lengths,  and  nails 

Labour  nailing  ...         

Add  profit        ...         ...         ...         ...         ...         

Cost  per  foot  run    ...         


s. 

d. 

0 

Oi 

0 

Ok 

0 

1 

0 

H 

0 

3? 

0 

U? 

.1. 

d. 

0 

1 

0 

Ci 

0 

ui 

0 

n 

0 

Oi 

0 

2 
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For  birdsmouthed  roll  add  \d.  per  foot  for  the  labour  to 
birdsmoutb  on  underside,  or  2ld.  per  foot  run  in  all. 

Mitres  to  Ditto. — "  Estimators  commonly  adopt  some 
fraction  of  the  price  of  a  foot  run  as  the  value  of  mitres. 
Three-quarters  of  a  foot  is  reasonable  for  a  2-in.  roll  = 
l^d.' ' — Leaning. 

Casements,  Sashes,  and  Sash-fkames. 

Hours  of  a 
Constants  of  Labour.  Carpenter. 

Labour  from  bench,  1^-in.  ovolo  moulded  casement, 

single  squares  ...         ...         ...         ...         ...  per  ft.  sup.  '32 

Ditto,  ditto,  add  for  small  squares        ...         ...         ...  ,,  '32 

Ditto,  2-in.  ditto,  single  squares  ,,  -87 

Ditto,         ,,  add  for  small  squares  ...         ...  ,,  ••37 

Hanging  casements,  1^  in.  or  2  in ,,  "16 

The  words  "  from  bench  "  means  that  fixing  or  hanging 
is  not  included  in  the  constant.  Take  curved  heads  as  twice 
that  of  straight.     Ch'cular  on  plan  ditto. 

Hours  of  a 
Carpenter, 
1^-in.  deal  moulded  or  bevel  bar  sashes,  made  and 

fixed  complete  ...         ...         ...         ...         ...  per  ft.  sup.  '45 

2-in.  ditto,  ditto    ...         ...         ...         ...         ...         ...  ,,  -60 

Labour  from  bench,  deal-cased  frames  with  oak  sunk 

sills,  and  1^-in.  sashes,  single  hung        ...         ...  ,,  -66 

Ditto,  ditto,  double  ditto ...         ...         ...  ,,  "78 

Ditto,  ditto,  2-in.  sashes,  single  ditto  ...         ,,  "78 

Ditto,  ditto,  ,,  double  ditto  ...         ...  ,,  "90 

Fixing  deal-cased  frames  and  sashes    ...         ...         ...  ,,  "07 

,,      fanlights  or  skylights     ,,  -10 

Labour  from  bench,  1-in.  window  linings,  rebated  on 

edge     ,,  -28 

Ditto  1^-in.  window-boards,  with  rounded  nosings  ...  ,,  "16 

Ditto  IJ-in.  jamb  linings,  double  rebated       ,,  '45 

Window  linings,  1  in.,  two-panel  square  framed  back 

Linings  ,,  "95 

Ditto,  ditto,  bead-butt  or  moulded      ,,  1-07 

Ditto,  add  for  each  panel  above  two ,,  -18 

Ditto,         ,,  ,,  ,,        if  moulded         ...  ,,  •24 

Ditto,  add  if  splayed       ,,  -07 

Sashes  and  deal-cased  sash-frames  are  usually  taken 
together,  and  are  priced  as  one  item,  but  for  the  sake  of 
simpHcity  they  will  be  analysed  separately. 

2-in.  bevelled  or  moulded  Bar-Sashes,  and  douhle-hung  xcitli, 
and  including,  white  Flax  Line  and  Iron  Weights.  (Pulleys 
will  be  taken  with  the  frames.) — Sashes  will  be  dissected  in 
the  same  manner  as  doors,  assuming  a  certain  size,  and 
dividing  by  the  number  of  superficial  feet  to  get  the  price  per 
square  foot.     Taking  an  ordinary  window  opening,  3  ft.  wide 


200 


HOW  TO  ESTIMATE. 


by  6  ft.  high,  and  deducting  3  in.  off  the  height  for  the  oak  sill, 
would  give  3  ft.  by  5  ft.  9  in.,  or  17|  sq.  ft.,  for  the  sashes. 
The  meeting-rails  overlap,  and  the  usual  construction  is 
shown  in  Figs.  38  and  39.  For  2-in.  sash  wood  the  most 
suitable  battens  are  4|-in.  by.  2  in.,  the  bottom  rail  (3  in.  by 
2  in.)  being  cut  out  of  one  batten  width,  and  the  meeting- 
rails,  top  and  sides  (all  2  in.  by  2  in.),  can  be  cut  out  of  half- 
batten  widths,  or  2^  in.  These  widths,  it  will  be  seen,  are 
sufficiently  wide  to  admit  of  waste  caused  by  saw-cuts  and 
planing. 

3  .0 
.  4h  1.2    Bottom  rail. 


3 

0 

4i  1 

2 

Meeting- 

rails 

(two) 

3 

0 
2i 

.7 

Top  rail. 

2/5 

8 
.  2i  2 

.  1 

Sides. 

5.0    ft.  super,  of  2-in.  deal,  wrot.  b.s.,  at  i^d.... 

22     ft.  run  of  rebate  at  ^f^.  

22  ,,      bevelling  or  moulding  at  Id. 

2/3  .0  6  ,,      splay  to  meeting-rails  at  |d. 

3  ,,  ,,        bottom  rail  at  1(?. 

Glue  and  glass  paper   ... 

Putting  togetber  and  fiuisbing,  3  hours  carpenter  at  lOd 

8  yards  sash-line  at  Id. 

4  weights,  10  lb.  each  =:  40  lb.  cast  iron,  at  ^d.  ... 

Labour  hanging,  3  hours  carpenter  at  lOd. 


Add  10  per  cent,  profit 

Cost  per  foot  super.... 


s. 

d. 

...   1 

10^ 

...     0 

5* 

..     1 

10 

..     0 

H 

..     0 

3 

..     0 

1 

..     2 

6 

..     0 

8 

..     1 

8 

..     2 

6 

12 

2* 

...    1 

H 

1 

7i)13 

5 

..     0 

3 

Small  sashes,  casements,  and  frames  for  same,  12  ft.  super, 
and  under,  are  worth  20  per  cent,  more  than  larger  ones. 
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The  difference  between  single  and  double 
hanging  is  Id.  per  foot  super.  All  parts 
of  windows  can  be  finished  by  machinery, 
and  fitting  or  fixing  is  often  the  only  work 
which  a  joiner  is  obliged  to  perform. 

Deal-cased  Frames  'prepared  for  2'iii. 
Sashes,  with  Oak  sunk  and  tceathered  Sills 
grooved  for  iron  Tongue,  and  for  IVindoiv 
Board  if  required,  1-in.  Deal  outside  and 
inside  Linings,  2-in.  Heads,  1^-in.  Pulley 
Stiles,  tongued  to  inside  and  outside  Linings, 
%-in.  Parting  Beads,  ^-iti.  Back  Linings  and 
Parting  Slips,  the  inside  Beads  1^  in.  ivide 
and  f  in.  thick,  double  hung,  and  including 
and  fixing  brass  Axle  Pulleys,  and  plugging 
to  Wall,— The  analysis  of  this  item  will  be 
about  the  most  difficult  the  student  will 
have  to  contend  with,  and  can  only  be 
understood  by  a  frequent  inspection  of 
Figs.  38  and  39.  The  size  of  external 
window  opening  is  3  ft.  by  6  ft.,  wdth  4|~in. 
wall  rebate  behind,  giving  3  ft.  9  in.  by  6  ft. 
4^-in.,  or  23  ft.  super,  of  framing. 

The  best  and  most  suitable  woods  for  use 
are  Quebec  red  pine  from  the  log,  and 
good-quality  Bjorneborgh  from  the  batten. 
The  entire  framing  must  be  built  according 
to  the  thickness  of  the  sashes — in  this  case 
2  in.  Battens  of  agreeable  widths  and  a 
profitable  manner  of  conversion  ought  to 
be  adopted  to  avoid  excessive  waste.  The 
cost  of  the  cased  frame  complete  will  be 
worked  out,  and  from  this  the  price  per 
square  foot  deduced  as  before. 


/4 

Fig.  39. 


S.     d. 


American  oak  sills,  cut  to  size,  up  to  9  ft.,  cost  ...  per  ft.  cube     4    0 


10  ft.  to  15  ft. 
16  ft.  to  20  ft. 


.    6    ft.  cube  6  in.  by  3  in.  oak  sill  at  4s.  ... 
Carried  forward  ...         


4  6 

5  0 


s.    d. 
2    0 

2    0 
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s.   d. 

Brought  forward  ...         ...         ...         2     0 

3  .    9 
6 

. 1  .  11 

2/3  .    9 

.3      1  .  11 


3  .  10  ft.  super,  planing  on  oak  sill  (bottom  and 
sides)  at  2d ...     0    7J 

3  .  9  ft.  run  rebate  or  check  on  top  of  sill 
at  Id 0    3| 

3  .    9    ditto   groove    in    bottom  for    iron    tongue 

at  y. 0     2 


3.    9    groove  in  side  for  window  board  at  ^ci.        ...     0 


2/3  .    0 
.    4^ 


6      1  .  11     ft.  super  (batten  width),  for  2-in.  deal  head 

—         W.O.S.,  at  4fZ 0    7f 


2  .    3  outside  and  inside  linings  (top). 
2/2/6  .    4 

.    4J    9  .    6  „            „            „          (sides). 

11  .    9  ft.  super.,  1-in.  deal,  w.o.s.,  at  2f^ 1  11 J 

2/6  .     0 

.6      6.0  ,,     (batten  width)  for  1^-in.  pulley  stiles, 

w.o.s.  at  2^d.             1     3 

2/6.    0 

.6      6.0  back  linings. 


2/5.    0 

.    2J    2  .    1     parting  slips. 

8.    1     ft.  super,  ^-iu.  rough  deal  at  IfZ 0    8 


3.0      3.0 


2/5  .10    11  .    8 

14  .    8     ft.  run  f-in.  wrot.  parting  bead  at  ^c^.        ...     0    3| 
3.0      3.0 


2/5  .    9     11  .    6 

14  .    6    ft.  run  l;|-in.  by  f-in.  wrot.  inside  bead  at  ^d.    0    1\ 

2/3.9      7.6     Grooving  for  head. 

3.0      3.0  ,,  parting  bead. 

2/5  .  10  11  .    8 
2/2/    .6      2.0  „  pulley  stiles. 

2/2/6  .    0  24  .    0 

2/5  .  11  11  .  10  „  back  linings. 

3.9      3.9  ,,  inside  lining. 

2/6  .    4  12  .    8 

76  .    5    ft.  run  grooving  in  deal  at  \d.  1     7 


Carried  forward  ...         ...         ...  10     3 J 
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Brought  forward 

Block  and  wedges,  say 
4     Brass  axle  pulleys,  2  in.,  at  Is. 
3  .    6     ft.  run,  1  in.  by  |  in.  G.  I.  tongue,  at  Id.    ... 
1     lb.   whitelead   for   bedding    ditto    and    sill, 

at  3^f/ 

Glass  paper        

Glue  and  nails  ... 

Putting  together  and  cleaning  up,  5  hours  carpenter  at  lOd.    ... 

Labour  fixing,  2  hours  carpenter  at  \0d.    ... 


0     3J 


Add  10  per  cent,  profit 


Cost  per  foot  super.... 


23)23    A 


1    0 


There  are  joinery  firms  who  will  supply  such  sashes  and 
frames,  ready  made  complete,  for  considerably  under  the 
above  rate. 


Staircases. 

IJ-in.  Treads,  loith  rounded  Nosings  and  small  Moulding 
beneath,  and  1-in.  Bisers,  grooved  and  rebated  together,  glued, 
blocked  and  bracketed  on,  and  including  strong  fir  Carriages. — 
This  is  the  ordinary  specification  which  Fig.  40  illustrates. 


Fio.  40. 


One  complete  step  should  be  detailed  first,  and  from  this  the 
cost  per  square  foot  found.  Assuming  each  step  to  be  4  ft. 
long  by  11  in.  by  6  in.  gives  6  ft.  super.  The  included 
section  of  carriage  which  supports  the  tread  and  riser  is 
measured  on  the  slope. 
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4  .0 
1  .  1 


4  .0 
0.6 


4.4     Ft.  super.  1^-in.  deal  tread,  w.o.s.,  at  2\d. 


2.0  ,,  1-in.  deal  riser,  w.o.s.,  at  2d.  ... 

2/4  .0     8.0  Ft.  run  grooving  for  riser,  at  ^d.   ... 
2/4.0     8.0  ,,         rebated  edges  for  riser,  at  ^d. 

4.0  ,,         rounded  edge  to  l|-in.  tread,  at  ild. 

4.0         ,,        moulding  at  If^.      ...         

2.0  ,,         deal  blocking,  at  Id.  

4  .0    

1.4    5.4  Ft.  super,  planing  up  at  Id.  


A'. 

...     0 

d. 

...     0 

4 

...     0 

2 

...     0 

2 

...     0 

3 

...     0 

4 

...     0 

2 

...     0 

H 

1  .  3 
0.6 
0.  3 


0  .  2     Ft.  cube  rough  fir,  carriage,  at  2s.  id. 


1     Rough  deal  bracket,  14  in.  by  7  in.,  at  Id. 

Glue  and  nails ...         ...         

Fixing  6  ft.  super,  at  -45  =  2-70  hours,  carpenter,  at  lOr^. 


Add  10  per  cent,  profit 


0 
0 

2 

1 

1 
3 

5 
0 

6.^ 
6i 

6)6    1 

1 

0 

Cost  per  foot  super.... 


Housing  to  tread  and  riser  is  priced  separately,  for  which 
allow  2d.  per  foot  run. 

Handrails. 

These  are  mostly  made  of  mahogany,  of  which  the  following 
are  the  dock  sale  prices  : — 


Mahogany,  Cuba,  1  in.  thick 

,,  Honduras,     ,,        ,, 

,,  Mexican,       ,,        ,, 


. . .  per  ft.  suoer.  5Jrf.  to  8d. 

bd.     „  Id. 

,,  4rf.     ,,  bd. 


To  the  foregoing,  however,  must  be  added  cost  of  sawing, 
waste,  and  profit  in  conversion  =  7|-  per  cent.,  so  that  the 
timber  merchants'  charges  would  be  : — 

s.   d. 
Mahogany,  Cuba,  1  in.  thick  . . .  per  ft.  super.  1     1     average. 

,,  Honduras,     ,,        ,,  ...  ,,  0    8J        ,, 

,,  Mexican,       ,,        ,,  ...  ,,  0    8,, 
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The  labour  alone  on  Honduras  mahogany  is  twice  that  on  deal. 

The  labour  alone  on  Spanish  mahogany  is  thrice  that  on  deal. 

Labour  and  materials  on  Honduras  mahogany  are  thrice  that  on 
deal. 

Labour  and  materials  in  Spanish  mahogany  are  four  times  that  on 
deal. 

4-m.  hy  S-in.  Moulded  Honduras  Mahogany  Handrail,  and 
Fixed. — As  mahogany  is  valued  according  to  the  foot  super, 
at  1  in.  thick,  the  above  4-in.  by  3-in.  section  must  be  reduced 
to  this  denomination.  And  as  a  Joint  and  handrail  screw 
may  be  assumed  at  every  10  ft.,  such  a  length  may  be  reason- 
ably taken  for  the  purpose  of  analysis,  and  the  cost  per 
foot  run  thus  ascertained.  4-in.  wide  by  3  in.  thick  equals 
three  1-in.  thicknesses  of  12  in.  by  4  in.  area  per  foot  run, 
equal  1  ft.  super,  per  foot  run. 

10,1  .  0 

1.0     10  .  0    Ft.  super.  1-in.  mahogany,  at  8^f/. 

10.0     Ft.  run  sawing  out  at  .3f^.  

10  .  0  ,,        moulding  by  machinery,  at  6(1. 

Handrail  screw  and  nut  at  joint      

Labour  to  joint,  IJ  hours  carpenter,  at  lOf?. 

„       fixing  10  ft.,  2    „  ,,  „  


Add  10  per  cent,  profit 


s. 

d. 

7 

1 

2 

G 

5 

0 

0 

2 

1 

?, 

1 

8 

17 

8 

1 

9 

10)19     5 


Cost  per  foot  run      1  11^ 


Ramped  handrail  is  worth  twice  straight. 

Circular  handrail  is  worth  2^  times  straight. 

Wreathed  handrail  is  worth  4  times  straight. 

Labour  on  mahogany  handrails  equals  IJ  times  that  on  deal. 

Housing  Ends  of  ^-in.  hy  S-in.  Handrail. — This  means 
horizontally  into  newel,  or  woodwork.  A  joiner  can  manage 
three  in  an  hour. 

d. 

^rd  hour  joiner  at  lOr?.     ...         ...         ...         ...     3^ 

Add  profit 0| 

Cost  of  each        ...         ...         ...         ...         ...         ...         ...     4 

Ditto,  but  on  rake,  are  worth  half  as  much  again,  or  6d. 
each. 

Housings  in  Ha^idrail  to  receive  Balusters. — A  joiner  can 
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do  five  per  hour  at  lOd.  in  mahogany  handrail,  which  with 
profit  makes  2^d.  each. 

2-in.  turned  Deal  Balusters,  Housed  and  Fixed. — Take 
length  at  3  ft.,  and  include  housing  and  fixing. 

3  ft.  run  of  2-in.  by  2-in.  rough  deal,  at  J*/. 
Labour  turning,  ordinary  pattern    ... 
Fixing,  ^-hour  carpenter,  at  lOcZ 

Add  profit  

Cost  of  each  ... 

Curtail  End  to  bottom  Step  and  fixed. — Sometimes  the 
curtail  block  is  made  up  of  three  pieces  glued  and  screwed 
together,  but  here  it  is  taken  solid.  Frequently  it  is  billed 
''Extra  for  solid  curtail  step,"  when  less  than  half  the 
following  price  would  be  sufficient. 

s.  d. 

Material,  say  1  ft.  cube  of  fir  ...         ...         ...     1     b\ 

Making  block,  4  hours  carpenter,  at  lOf?.  ...         ...     3     4 

Fixing        „       1      „  „  ,,         0  10 


s. 

d. 

0 

U 

0 

G 

0 

5 

1 

0^ 

0 

n 

1 

2 

5    7i 
Add  profit  0    6^ 


Cost  of  each  ...         ...         ...         ...         ...         6     2 


Skirtings. 

1-in.by  d-in.  Torus  Moulded  Skirting ,  and  Fixed. — Skirtings 
in  large  amounts  are  imported  ready  worked,  or  are  kept  in 
stock  at  the  mills.  They  are  sold  by  the  100  ft.  run,  with  an 
average  discount  of  15  per  cent,  off  hst  prices,  which  need  not 
be  reckoned,  as  it  is  swallow^ed  up  in  waste  to  about  the  same 
extent.     Taking  100  ft.  in  detail — 

100  ft.  run  of  1-in.  by  9-in.  torus  skirting  

Cartage  from  mills  to  site    ... 

Cleaning  up  and  fixing,  15  hours,  carpenter,  at  10(/.     ... 

Add  10  per  cent,  profit         


Cost  per  foot  run 

Fitted  ends  are  valued  at  ^ths  foot  run  of  skirting. 

Housings  are  valued  at  1  foot  run  of  skirting. 

Mitred  angles  are  valued  at  1  foot  to  1^  feet  run  of  skirting. 


s. 

d. 

..     22 

G 

..       0 

G 

..     12 

G 

35 

G 

..       3 

6i 

100)39 

0* 

..       0 

4^ 
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KooFiNG  Felt. 

Inodorous  Asjihaltcd  Boofing  Felt,  including  2-in.  Laps, 
and  fixed  ivith  Iron  Clout  Nails,  ivcighing  3  lb.  per  thousand, 
2)laced  3  in.  apart. — The  felt  should  be  laid  longitudinally 
from  gable  to  gable,  the  same  way  as  the  roof  boarding — that 
is,  to  have  the  joints  of  the  boards  and  the  joints  of  the  felt 
parallel,  which  allows  a  free  expansion  and  contraction  of 
the  boards  without  disturbing  the  surface  of  the  felt. 
McNeill's  felts  are  some  of  the  best  in  the  market,  and 
their  prices  are  : — 

Inodorous  or  bituminous  felt,  for  placing  under ■)  per  roll 
slate,  tile,  or  metal  roofs  in  rolls  30  yards ,- per  yd.  run 
long  by  32  in.  wide         ...         ...         ...         ...j     per  sq.  ft. 

Patent  asphaltic  roofing  felt,  makes  a  light,  ]  per  roll 
cheap,  and  durable  roof  of  itself,  for  outside  ^per  yd.  run 
covering ;  in  rolls  30  yards  long  by  32  in.  wide]     per  sq.  ft. 

Sarking,  sheathing,  or  slaters'  felt,  for  placingi  ,, 

under  slate,  tile  or  metal  roofs,  is  of  the  same  \        ^  , 
character  as  last,  but  thinner,  in  rolls  30  yards  ['■      ^  '    ,, 
long  by  32  in.  wide        j    P^r  sq.  ic. 

From  the  foregoing  a  manufacturer's  discount  of  60  to  65 
per  cent,  is  taken  off  according  to  quantities  ordered  ;  but  for 
ordinary  merchant's  discount  reckon  only  half  these  per- 
centages. With  2-in.  laps,  a  square  would  require  four 
widths  (each  32  in.  or  2f  ft.  width)  each  10  ft.  long  =  4  x 
2§-  ft.   X   10  ft.  =:  say  107  ft.  super,  of  felt  including  waste. 

The  nails  used  are  iron  clout,  about  1  in.  long,  and  weigh- 
ing 2  lb.  or  3  lb.  per  thousand.  They  cost  Is.  M.  per 
thousand,  and  they  should  be  dipped  whilst  hot  in  oil,  or,  if 
convenient,  heated  in  a  shovel  and  thrown  into  grease,  which 
prevents  them  from  rusting  afterwards.  Galvanised  ditto 
cost  a  trifle  extra.  At  3  in.  apart  allow  170  to  the  square, 
with  waste. 

s.    d. 
107  ft.  super,  of  inodorous  felt  at  Id.  (less,  say,  35  per  cent, 

discount)        ...         ...         

170  clout  nails  at  Is.  4fZ.  per  1,000 

Labour  laying,  2  hours  carpenter,  at  lOtZ.  ...  


£ 

s. 

d. 

1 

0 

0 

0 

0 

8 

0 

0 

1 

1 

0 

0 

0 

0 

8 

0 

0 

1 

0 

15 

0 

0 

0 

6 

0 

0 

OJ 

Add  10  per  cent,  profit  ...         

Total  cost  per  square  

This  is  a  little  more  than  the  common  contract  price  of 
8s.  4f7.  per  square,  or  Id.  per  foot  super. 


5 
0 

1 

2| 
8 

7 
0 

8i 
9f 

8 

6 
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Mouldings. 

Numerous  stock  loatterns  are  easily  obtainable  from  the 
moulding  manufacturer,  so  that  the  builder  has  merely  to  fix 
them.  The  trade  discount  off  stock  mouldings  is  often  as 
much  as  40  per  cent,  off  list  prices. 


s. 

d. 

4-in.    by  1-in.  architrave  moulding 

per 

100  ft. 

run     6 

6 

3-in.    by  1-in.            ,,                 ,,         

4 

6 

2^-in.  by  |-in.            ,,                 ,,         

3 

6 

2-in.    by  |-in.            ,,                 ,,         

2 

6 

3-in.    by  2-in.  moulded  handrail      

14 

6 

3J-in.  to  5-in.  girth,  moulding,  trade  pattern 

17 

6 

2|-in.  to  3-in.        ,,               „                 ,, 

16 

0 

l|-in.  to  2-in.        ,,               ,,                 ,, 

7 

6 

Special  mouldings,  made  according  to  working  drawings, 
are  priced  by  the  cubic  foot,  and  Leaning  says  : — 

"  Some  estimators  adopt  the  following  scale,  which  includes 

fixing  and  profit : — 

s.  d. 

2  in.  by  2  in.  and  under  per  ft.  cube  12  0 

2  in.  by  2  in.  to  4  in.  by  3  in.  „  7  6 

Over  4  in.  by  3  in ,,  6  0 

For  the  value  of  mitres  to  mouldings  the  estimator  usually 
adopts  a  proportion  of  the  price  of  a  foot  run,  as  1  ft.  for 
ordinary  mitres,  2  ft.  for  irregular  mitres,  &c.  sometimes  a 
percentage,  as  15  per  cent,  on  the  price  per  foot  cube." 

The  materials  for  deal  mouldings  about  equal  the  labour. 

Seat. — 1-in.  deal  framed  w.c,  1-in.  seat  and  riser,  lid 
fitted  with  brass  hinges  moulded  on  edge,  4-in.  skirting, 
bearers,  &c.,  3  ft.  6  in.  wide.  Items  may  be  put  down 
thus : — 


Deal-framed  top 

5  ft.  6  in.  super.,  1-in.  deal  seat,  2i(/. 

6  ft.  super.,  1-in.  deal  riser    ... 
Planing  ditto    ... 
Cross-tonguing,  say  7  ft.,  '015 
Moulding  edge  of  seat,  5  ft.  run  -012 
Skirting,  about  8  ft.  run,  4J  by  |  in. 

Flap,  mitre-clamped,  and  frame,  at  9d.,  say 
Brass  hinges 

Labour,  cutting  and  shaping  seat 

Bearers  and  fixing       

Per  set  


Ditto,  of  Honduras  mahogany,  ditto,  and  prize  =  2|-  times 
above  =  40s. 


s.     d. 

3    0 

..     1     If 

..13 

..     0  11 

..     0  lOi 

..0    6 

..14 

..2     3 

..10 

..2    0 

..2    6 

...  16    9i 
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Vaeious  Woods. 

Ash. — Ash  is  seldom  used  by  the  builder,  but  it  makes 
good  and  durable  gates ;  works  well  into  mouldings  and 
delicate  details  ;  can  be  polished,  and  is  suitable  for  hand- 
rails, small  balusters,  &c.  It  is,  however,  mostly  employed 
for  the  handles  of  implements,  as  it  stands  rough  wear  and 
tear  on  account  of  its  elasticity.  The  timber  is  economical 
to  convert  because  of  the  absence  of  sap  ;  but  this  should  be 
done  soon  after  the  logs  are  felled  :  otherwise  deep  shakes 
appear,  and  instead  a  heavy  loss  will  be  involved. 

Ash  sells  by  auction  before  felling  at  about  Is.  3fZ.  per  foot 
cube,  and  the  merchant  disposes  of  it  in  hewn  logs  at  £8  to 
£11  per  load  of  50  ft.  cube  (which  equals  1  ton  for  ash). 
Scantlings  are  4s.  per  foot  cube. 

Elm. — This  wood  warps  very  much  on  account  of  the 
irregularity  of  its  fibre,  and  hence  is  used  for  plugs  for 
driving  into  brickwork.  For  this  reason  it  should  be 
employed  in  large  sizes,  or  smaller  pieces  should  be  cut  just 
before  they  are  needed. 

Elm  realises  Id.  to  Is.  per  foot  cube  before  cutting  down, 
and  55s.  per  load  of  50  cubic  feet  in  hewn  logs  afterwards. 
Scantlings  are  2s.  Qd.  per  foot  cube. 

Oak. — There  are  several  varieties  of  oak,  and  the  timber 
is  very  strong,  hard,  and  tough,  but  cracks  and  warps  a  great 
deal  in  seasoning.  This  is  especially  the  case  with  English  oak, 
which  has  been  largely  replaced  by  that  of  foreign  growth. 
It  is  said  to  require  a  year's  seasoning  for  every  inch  in 
thickness,  and  even  the  oldest  oak  in  ancient  buildings  will 
shrink  if  replaned.  Foreign  oak  is  preferable  for  internal 
joinery,  as  it  works  more  easily,  and  does  not  warp  or  split 
so  much  as  English.  The  latter,  however,  is  the  strongest  kind. 

English  oak  of  average  quality  will  fetch  Is.  Qd.  to  2s.  3c?. 
per  foot  cube  before  felling,  and  it  is  sold  by  the  merchant 
in  hewn  logs  at  70s.  per  load  of  50  c.  ft.  Sawn  scantlings 
are  3s.  6fZ.  per  foot  cube,  and  even  up  to  Qs.  if  the  stuff  is  of 
large  size,  dry,  and  well  figured. 

Baltic  oak  comes  from  Kiga,  Dantzic,  Stettin,  or  Memel. 
Eiga  oak  comes  to  England  chiefly  as  wainscot  logs,  and  is 
much  liked  for  furniture,  but  is  scarce.  It  costs  from  75s. 
to  125s.  per  load. 

s.  d. 

Dry  wainscot,  1  in.  thick,  costs         ...         ...         ...     per  ft.  sup.     0  8 

,,             f -in.  floorboards  cost  ...         per  square  40  0 

„             1-in.             ,,           „           45  0 

U-iii-           „           »     „           55  0 

H.E.  P 
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Dantzic  oak  is  grown  chiefly  in  Poland,  and  shipped  at 
the  port  after  which  it  is  named,  also  at  Memel  and  Stettin. 
It  makes  excellent  planks,  being  straight  and  clean  in  the 
grain,  and  is  easily  bent  if  boiled  or  steamed.  Dantzic  and 
Memel  oak  costs  from  65s.  to  80s.  per  load. 

Austrian  or  Hungarian  oak,  shipped  from  Trieste,  is  now 
plentiful  in  the  market.  It  costs  lid.  per  foot  super.,  1  in. 
thick,  when  sawn  into  planks  or  converted. 

American  oak  is  found  from  Canada  to  Carolina,  and  the 
variety  mainly  imported  into  this  country  is  the  white  oak, 
so  called  from  the  white  colour  of  its  bark.  Quebec  oak 
costs  about  90s.  per  load. 

Labour  on  oak  is  twice  that  upon  deal. 

Labour  and  material  are  thrice  the  value  of  deal. 

Labour  on  oak  carcasing  is  one  third  more  than  fir. 

Labour  to  curved  work  is  one  half  more  than  to  straight. 

Waste  on  oak  in  conversion,  because  of  its  liability  to  twist, 
may  be  taken  at  10  per  cent,  more  than  on  deal,  equals  20 
per  cent,  in  all  for  sawing  and  conversion.  Oak  and  Hon- 
duras mahogany  joinery  are  supposed  to  be  of  equal  value, 
but  the  former  does  not  work  so  easily  as  the  latter,  and 
there  is  more  waste. 

To  remove  English-grown  timber  costs  Sd.  per  foot  cube  for 
loading  and  carriage  four  miles,  and  Is.  6d.  per  ton  by  railway. 

Yellow  Pine. — This  is  otherwise  known  as  "Weymouth 
Pine,  because  it  was  first  introduced  by  Lord  Weymouth. 
It  is  sometimes  referred  to  as  white  pine,  from  the  colour 
of  its  bark.  The  wood  is  light,  soft,  straight-grained,  free 
from  knots,  takes  glue  well,  and  very  easy  to  work.  Hence 
it  is  most  suitable  for  joinery  and  fittings,  especially  for 
drawers  and  panels  of  doors,  being  of  a  clear  uniform 
yellowish  colour.  It  is  particularly  in  request  for  iron- 
founders'  patterns  for  castings.  But  the  wood  is  not  durable, 
especially  when  "  doated  "  with  minute  grey  specks  or  dots, 
the  result  of  disease.  It  grows  in  North  America,  and  that 
shipped  from  Quebec  has  the  best  reputation. 

Yellow  pine  is  imported  both  in  logs  and  sawn  into 
scantlings,  while  planks  can  be  obtained  up  to  30  in.  wide. 

American  yellow  deals  are  classed  as  follows  : — 

Brights,  1st,  2nd,  and  3rd  quality,  vrhich  have  been  sawn 
from  picked  logs,  and  have  not  been  discoloured  by  being 
floated  down  the  rivers,  and  are  therefore  of  a  cleaner  or 
brighter  yellow. 

Dry  Floated,  1st,  2nd,  and  3rd  quality,  which  have  been 
stacked  and  dried  before  shipment  after  being  floated  down. 
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Floated,  1st,  2nd,  and  3rd  quality,  which  have  been  floated 
down  the  rivers  from  the  felUng  grounds. 

Quebec  yellow  pine  in  logs  costs  from  87s.  to  125s.  per 
load. 

Yellow  pine,  when  sawn  into  planks,  deals,  and  battens  is 
termed  American  yellow  deal  (Seddon).  But,  as  stated  on  a 
former  page,  yellow  pine  and  yellow  deal  must  not  be 
confounded. 

The  prices  at  the  dock  sales  would  be  : — 

Per  St.  Petersburg  standard. 
£      s.    d.  £      s.  d, 

Quebec  yellow  pine  deals,  Ists 22    0    0    to    29    0    0 

„  „  „         2nds  15    0    0      „     19    0    0 

„  „  „         3rds  11    0    0      „     14    0    0 

A  fair  average  rate  for  First  bright  yellow  pine  deals  from 
the  above  would  be  £25  per  standard. 

With  allowances  for  landing  rate,  unloading,  sawing, 
conversion,  &c.,  the  cost  would  work  out  to  3s.  per  foot  cube, 
and  for  thicknesses  : 

thick 


pine 

i 

in. 

4 

in. 

1 

ni. 

H 

in. 

H 

m. 

H 

111. 

2 

m. 

s. 

d. 

...  per  ft. 

sup. 

0 

2 

0 

n 

0 

H 

0 

H 

0 

5 

0 

5i 

0 

6sV 

Wooden  Pattern  for  Stanchion. 

The  following  analysis  will  show  how  to  arrive  at  the 
price  of  a  yellow  pine  pattern  (usually  allowed  for  in  a  bill 
of  quantities)  for  casting  an  iron  stanchion. 

A  pattern-maker's  pay  is  9d.  per  hour,  but  the  actual  rate 
varies  from  5s.  upwards  per  day.  Such  work  as  making  a 
stanchion  pattern  would  occupy,  on  the  average,  about  half 
an  hour  per  foot  super,  of  the  stuff  used,  with  J^th  hour 
additional  per  foot  run  for  all  rounded  or  shaped  edges  and 
filleted  angles. 

The  box  on  the  top  of  the  stanchion  cannot  be  moulded 
hollow,  and  therefore  it  would  be  closed  in  and  a  "print" 
put  on  the  end  to  make  an  impression  in  the  sand  to  support 
the  end  of  a  "core,"  the  weight  of  the  other  part  being  borne 
by  a  "  chaplet."  A  very  simple  "  core-box  "  like  a  brick 
mould  would  suffice,  into  which  the  sand  could  be  rammed 
and  the  edges  of  the  core  trimmed  off  after  it  was  dry.     The 

p2 
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pattern  itself  is  accurately  formed  in  pine  a  little  larger  than 
the  required  casting,  so  as  to  allow  for  contraction  in  cooling. 

s.    d. 
3.3    feet  super.  1-in.  yellow  pine  at  3|i?.  0  llj 


20  .  2  „  li-iu. 

56  .  10    feet  run  arris  fillets  at  \d. 


m. 


3  .  3 
20.  2 


23  .  5     feet  super,  at  \d.  for  nails  and  screws 


23  .  5 


X   hi.  =  llj  hours  pattern-maker  at  9f/. 


7  1| 

2  4J 

0  6 

8  7i 


6 

0 

25 
2 

7 
7 

28 

2 

96  .  3    feet  run  x  ^^  ^^nx  =  8  hours  ditto  for  shaped  edges 

Add  10  per  cent,  profit  

Total  cost  of  pattern 

Pitch  Pine. —  The  best  of  this  timber  comes  from  the 
ITrLited  States,  from  the  ports  of  Georgia,  Pensacola,  Darien, 
Savannah,  &c.  It  is  heavy,  strong,  free  from  knots,  well 
marked,  and  full  of  resin,  but  is  liable  to  shakes.  From  its 
beauty  of  figure  it  is  much  in  demand  for  joinery  that  is  to 
be  finished  without  paint,  especially  as  the  resin  prevents 
the  paint  from  adhering  properly.  Though  the  resinous 
matter  makes  the  wood  extremely  durable,  it  causes  it  to  be 
sticky  and  difiiciilt  to  plane.  Hence  it  is  classed  as  a  hard 
wood,  and  the  cost  of  working  is  usually  considered  to  be  on 
an  average  50  per  cent,  more  than  on  deal.  Old  and  dry 
pitch  pine  is  particularly  hard  to  work.  Sawing  is  charged 
at  one-third  more  than  for  deal. 

Pitch  pine  can  be  obtained  up  to  16  in.  square,  from  20  ft. 
to  80  ft.  long.  Being  subject  to  heart-shakes  and  cup-shakes, 
it  is  more  economical  to  purchase  it  in  the  form  of  planks 
when  it  is  requh-ed  to  be  used  in  that  way.  The  cost  at  the 
docks  is  170s.  per  load. 

The  following  are  the  prices  for  thicknesses  after  con- 
version : — 

Pitch  pine,  J  in.  thick 
I  in.     „ 

1  in.  ,. 
n  in.  ,', 
l|in.  „ 
If  in.  ., 

2  in.     ,, 


s. 

d. 

per 

foot 

sup. 

0 
0 
0 
0 
0 
0 
0 

ll 

2| 

H 

3f 

4i 
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The  labour  and  material  in  pitch-pine  jamb  linings,  wall- 
strings,  skirtings,  seats,  doors,  framings,  newels,  handrails, 
&c.,  are  25  per  cent,  more  than  in  deal — sometimes  33  per 
cent.     Labour  alone  is  50  per  cent,  more  than  for  deal. 

Mahogany. — This  now  comes  from  Cuba,  St.  Domingo, 
Tabasco,  Honduras,  Mexico,  Panama,  and  Africa. 

Cuba,  or  Spanish,  mahogany  is  the  best  and  most  expen- 
sive. It  is  beautifully  figured,  with  small  white  specks, 
sound,  and  of  a  yellowish  colour  when  polished.  The  logs 
are  20  ft.  to  30  ft.  long,  and  from  12  in.  to  24  in.  square.  It 
is  the  hardest,  the  labour  on  it  being  about  three  times  as 
great  as  that  on  yellow  deal.  Good  Cuba  mahogany  costs 
50  per  cent,  more  than  Honduras. 

St.  Domingo,  or  Hayti,  mahogany  is  as  good  as  Cuba, 
hard  and  heavy,  but  is  smaller,  and  getting  scarce.  The 
logs  do  not  exceed  10  ft.  in  length  and  12  in.  square. 

Tabasco  mahogany  is  the  next  best,  and  is  often  substituted 
for  the  preceding  kinds.  It  is  imported  in  logs  20  ft.  to 
30  ft.  long  and  15  in.  to  36  in.  square. 

Honduras,  or  Bay,  mahogany  is  found  round  the  Bay  of 
Honduras  in  great  quantity.  It  is  sometimes  called  Bay- 
wood.  The  wood  is  of  a  reddish-brown  colour,  without 
figure,  and  more  coarse  and  even  in  grain  than  Spanish 
mahogany.  Honduras  mahogany  is  the  most  easily  worked, 
and  is  chiefly  shipped  from  Belize.  The  logs  are  about 
14  ft.  long  and  2  ft.  to  4  ft.  square. 

Mexican  mahogany  possesses  the  same  characteristics  as 
that  from  Honduras.  The  wood  is  coarse,  spongy  in  the 
centre,  and  liable  to  star-shakes,  and  latterly  the  sizes  have 
been  small. 

Panama  mahogany  is  also  like  Honduras,  but  short,  badly 
shaped,  and  badly  cut. 

African  mahogany  comes  from  the  neighbourhood  of 
Senegal,  but  although  close  and  hard  of  texture,  it  is  com- 
paratively inferior.  The  import,  however,  is  increasing, 
and  the  logs  are  up  to  36  ft.  long,  and  from  1  to  3  ft. 
square. 

Mahogany  has  the  peculiar  property  of  taking  a  firm  hold 
of  glue,  and  it  contains  no  acids,  which  would  be  injurious 
to  metal  fastenings.  The  qualities  of  the  many  varieties 
differ  enormously  in  value,  and  the  inferior  kinds  are 
frequently  stained  before  polishing,  to  pass  muster. 

In  selling  by  auction,  the  trade  custom  is  to  charge  for 
only  70  per  cent,  of  the  cubical  contents  of  the  logs,  as  the 
rest  is  supposed  to  be  wasted  in  cutting  into  thicknesses. 
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As  stated  under  "Handrails,"  the  London  dock  sale  prices 
are  : — 

d.         d. 
Mahogany,  Cuba  1  in.  thick per  ft.  sup.  5J   to    8 


Honduras 
]\Iexican 
Jamaican 
African 


5 

d 

H 

4 


TeaJc. — The  best  teak  is  found  in  Burmah,  the  two 
principal  ports  for  shipment  being  Moulmein  and  Eangoon. 
It  also  grows  in  India,  Java,  and  Siam.  The  colour  is  mostly 
a  rich  iDrown,  and  the  wood  is  strong  and  easily  worked, 
somewhat  resembling  oak.  If  not  tooled  with  care  it  is  very 
liable  to  splinter,  and  it  contains  a  resinous  oil  which  makes 
it  durable  and  tends  to  preserve  iron  fastenings.  The  so-called 
'  African  teak  "  is  an  inferior  wood  of  quite  a  different  kind. 
Teak  is  coming  more  and  more  into  building  use,  being 
greatly  employed  for  shop  fittings,  joinery,  and  sills  for  sash 
frames.  On  account  of  the  oil  in  the  pores  it  makes  a 
splendid  floor  for  dancing.  The  cost  of  working  is  about 
twice  that  on  yellow  deal. 

The  timber  is  sorted  in  the  markets  according  to  size, 
not  quality,  and  the  logs  can  be  obtained  up  to  40  ft.  long 
and  2  ft.  wide  or  more.  Burmah  teak  costs  from  £10  to  £17 
per  load. 

American  Walnut. — Much  of  this  comes  from  Baltimore. 
What  is  imported  from  Quebec  is  cheaper,  paler,  and  softer. 
It  is  a  hard  and  durable  wood,  beautifully  grained,  and  in 
hardness  the  best  American  walnut  is  aboui  equal  to  oak. 
It  answers  well  in  shopfronts,  &c. 

Dry  American  black  walnut  costs  8d.  per  foot  super.,  1  in. 
thick. 

Fixing  Ieonwork. 

The  fixing  only  of  straps,  shoes,  &c.,  is  priced  at  per  cwt., 
and  of  smaller  articles,  such  as  bolts,  &c.,  at  per  lb.  The 
rate  decreases  as  the  weight  increases.  Some  labour 
constants  are: — 

Houis  of  a 
Carpenter, 
per  cwt.     GOO 


Fixing  only,  cast-iron  heads  and  shoes 

,,  wrought-iron  straps,  ties,  &c.  (about  131b. 

per  hour) per  lb.  -08 

bolts  under  1  lb.    ...         ...  ,,  -27 

,,     1  lb.  and  under  2  lb.  „  -22 

„     2  lb.          „          4  lb.  „  -16 

„     4  1b.          „          8  1b.  „  -11 

,,    8  lb.  and  upwards  ...  ,,  -03 
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Fixing  to  oak,  teak,  and  pitch  pine  is  worth  50  per  cent, 
more  than  to  fir. 


Ironmongery. 

All  ironmongery  should  be  specified  to  be  of  such  a 
description  as  to  be  classed  first-rate  articles  of  their  respec- 
tive kinds.  The  prices  in  catalogues  do  not  include  screws, 
builders  as  a  rule  keeping  an  assorted  stock  of  these  on 
hand,  obviating  the  necessity  of  the  merchant  to  supply 
screws  with  ordered  articles  of  ironmongery.  Where  a 
quantity  of  goods  of  a  similar  description  is  required,  a  special 
quotation  will  be  furnished  by  firms  of  ironmongers  on 
application.  All  ironmongery  within  town  limits  {i.e.  Carter, 
Paterson,  &  Co.'s  radius  of  about  10  miles)  is  dehvered 
free,  as  also  to  the  care  of  the  several  railway  companies  for 
the  country.     Articles  made  to  order  are  not  returnable. 

The  maker's  trade  discount  varies  from  12  to  30  per  cent, 
for  dozens  and  upwards,  wholesale  terms.  Allow  in  the 
following  items,  say,  20  per  cent.  Ironmongery  from  local 
firms  is  very  dear. 

The  prices  of  ironmonger's  work  are  easily  arrived  at,  and 
a  few  samples  will  suffice.  For  fixing  to  hardwood  allow 
one-fifth  extra  on  fixing  to  deal. 

The  following  constants  for  fixing  in  deal  may  be  useful : — 


2J-in.  butts,  per  pair 

3J-in.       „ 

4-in.         „  ,, 

5-in.         „  ,, 

15-in.  Cross  garnet  hinges  ... 

3  to  6-in.  To\Yer  bolts 

9  to  12-in. 

Espagnolette  bolts,  per  inch 

Flush  bolts,  per  inch 

3-in.  cupboard  locks 

Rim  locks 

Mortise  locks... 

Kaj'e's  locks  ...         

Rim  deal  locks 
10-in.  drawback  locks 
Door-knob 

Night  latch 

Knocker  ...         


6-iw.  Brass  Barrel  Bolt,  and  Fixed. — The  quality,  not  being 
specially  mentioned,  "medium"  would  be  taken,  and,  of 
course,  brass  screws  are  understood  for  fixing  brass  articles. 


lours  of  a 

Joiner. 

Screws. 

S. 

d. 

s.     d. 

...     -22 

— 

0 

H 

..0     1 

...     -27 

= 

0 

2|     . 

..     0     li 

...     -33 

=: 

0 

H 

..0     2 

...     -37 

= 

0 

3f 

..     0     2i 

...     -53 

z^ 

0 

5k 

..     0     U 

...     -43 

= 

0 

H 

..0     1 

...     -65 

= 

0 

6i 

..0     1 

...     -06 

= 

0 

Oh 

..     0     Oi 

...      08 

z= 

0 

Of 

..     0     Oi 

...     -85 

= 

0 

8i 

..0     1 

...     -95 

:= 

0 

H 

..0     1 

...  2-52 

=: 

2 

li 

..0     1 

...  2-86 

^ 

2 

4^ 

..     0     1 

...     -95 

= 

0 

9* 

..0     1 

...  1-70 

— 

1 

5 

..0     1 

...     -33 

^ 

0 

H 

...     0     0 

...     -85 

= 

0 

8i 

..0    0 

...  1-26 

= 

1 

0* 

..0    0 

s. 

d. 

1 

7 

0 

0* 

0 

H 

1 

lOf 

0 

H 

2 

1 
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G-in.  brass  barrel  bolt  at  2s.,  less  20  per  cent,  discount  ... 

6   brass  screws,   Jin.   No.  8  gauge,   at  2.s.   3(^.  per   gross,  less 

discount 
Fixing,  ^  hour  joiner,  at  10(i.  ...         ...         


Add  10  per  cent,  profit  ...         ...         

Cost  of  each  ... 

d-in.  Brass  Spring  Quadrant  Sash-Fastener,  and  Fixed. — 
These  are  commonly  sold  by  the  dozen,  and  the  make  should 
be  strong.     Patent  sash-fasteners  are  innumerable. 


3-in.  brass  sash-fastener  at  17s.  per  dozen,  less  discount 
8  brass  screws  at  2s.  3(7.  per  gross,  less  discount  ... 
Fixing,  J  hour  joiner,  at  10f7.  


Add  10  per  cent,  profit  

Cost  of  each  ...        ...        ...        

Hinges  are  fixed  with  the  hanging  of  the  doors,  so  that 
in  ''Ironmonger"  they  are  "supplied  only."  Butt  hinges 
are  narrow,  medium,  or  broad.  Sledium  ones  take  eight  or 
ten  screws  per  pair,  which  should  be  1^  in.  or  1^  in.  long. 
Cross-garnet  hinges  are  light  or  strong,  and  require  rather 
more  screws. 

Middling  Suffolk  Thumh-latch,  and  Fixed  — Good  wrought- 
iron  latches  of  this  description  are  catalogued  at  lis.  Qd.  per 
dozen,  and  need  about  a  dozen  screw^s  for  fixing. 

W.  I.  thumb-latch  at  lis.  6(/.  per  dozen,  less  discount  ... 

1  dozen  iron  screws  at  Is.  3(/.  per  gross 

Fixing,  J  hour  joiner,  at  10(Z.  ...         

Add  10  per  cent,  profit  ...         ...         

Cost  of  each 

1-in.  Iron  Bim  Loch,  inchidhig  Brass  Furniture,  and 
Fixed. — Locks  should  be  very  accurately  described,  as  they 
differ  more  than  any  other  kind  of  ironmongery.  The  full 
description  for  such  a  goodlock  would  include  fine  ward,strong 
cranked  tail,  box  staple,  and  Mace's  strong  brass  furniture. 
The  latter  would  embrace  2-in.  cast  brass  knobs  with  solid 


s. 

d. 

0 

n 

0 

Oi 

U 

5 

1 

3 

0 

IJ 

1 

4J 

IRONMONGER.  2Vt 


necks,  cast  rose  and  escutcheon,  and  wi'ought-iron  spindle. 
Dead-shot  locks  have  no  handle,  but  are  acted  on  by  a  key 
only.  Locks  in  mechanism  are  also  single-bolt,  two-bolt,  or 
three-bolt,  and  having  bushed  wards,  &c. 

7-iD.  iron  rim  lock  at  39s.  per  dozen,  less  discount 

Place's  furniture,  extra,  at  6s.  id.  per  dozen 

Iron  screws  not  provided 

Fixing,  1  hour  joiner,  at  lOrf.  

Add  10  per  cent,  profit 

Cost  of  each ...         

The  furniture  for  mortise  locks  may  be  kept  and  priced 
separately,  as  it  is  generally  selected  by  the  architect.  For 
plain  brass  furniture,  2s.  per  set  is  a  fair  price. 

From  the  foregoing  typical  cases  it  will  be  seen  that  the 
analysis  of  all  ironmongery  items  merely  consists  of  cost  of 
the  article,  screws,  and  fixing,  plus  profit. 


s. 

d. 

2 

7 

0 

6i 

0 

1 

0 

10 

4 

Oi 

0 

4| 

4 

5 

CHAPTER   XIL 
SMITH  AND  IRON  FOUNDER  AND  COPPER- 
SMITH AND  BELLHANGER. 


MEMOEANDA. 

Cast  iron  weighs  450  lb.  per  ft.  cube 

Wrought  iron...         ...         ...         ,,       485  1b.  „ 

Steel „       490  1b. 

Cubic  inches  of  wrought  iron  X    '28  =  lb. 
,,  „  ,,  -^  100  =  qr. 

~  400  =  cwt. 

1  ft.  super,  of  wrought  iron  1  in.  thick  =  40^  lb. 

cast  iron  ,,  =  .37^  ,, 

steel  „  =  41  ,, 

copper  ,,  =46  ,, 

brass  ,,  =  45  ,, 

lead  „  =  59  „ 

zinc  „  =  37J  „ 

Multiply  by  12  to  obtain  the  weight  per  foot  cube. 
Iron  expands  or  contracts  y-5  oWo  ^^  ^^^  length  for  every 
degree  Fahr. 

Weight  of  wrought  iron  x    "93  =  weight  of  zinc. 


X  -93  = 
X  -94  = 
X  1-02  = 
X  109  = 
X  115  = 
X  1-47  = 


cast  iron. 

tin. 

steel. 

brass. 

copper. 

lead. 


One  rough  rule  to  find  the  weight  of  castings  is  to  multiply 
the  weight  of  deal  pattern  by  17. 

Weight  of  Bolt  Heads  and  Nuts  in  Lbs. 


Diameter  of  Bolt  in  Inches. 

Description. 

J 

i 

a 

1 

1 

H 

n 

IJ 

2 

Hexagon  head 

and  nut 

•128 

•267 

•43 

•73 

1^10 

2^14 

3-18 

5-6 

8^75 

Square  head 

andnut 

•164 

•320 

•55 

•88 

1^31 

2'56 

4-42 

7-0 

10-50 
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The  legal  standard  wire  gauge  is : — 


per  sq.  ft. 

No.  14  S.W.G.  to  be  0-080  in.  thick,  and  to  weigh  3-20  lb. 

„     16  „  0064         „  „  2-56  „ 

»     18  „  0-484         „  „  1-92  „ 

,,     20  „  0036        „  „  1-44  ,. 


Birmingham  makers'  weights  are  :- 


No.  18  to  weigh  2-87  lb.  per  square  foot. 

,.  20        „        2-24  „ 

„  22        „        1-79  „ 

„  24         „         1-45  „ 


Tables  of  weights  of  different  sections  are  indispensable  in 
calculating  the  w^eight  per  foot  hneal  of  L,  T,  I  channel  and 
other  iron  ;  but  the  following  rule  is  useful.  Multiply  sec- 
tional area  in  square  inches  by  10,  and  divide  by  3.  For 
example,  a  w^rought-iron  T-iron  is  4  in.  by  3-|-  in.  by  |  in. 
The  area  is  3|  sq.  in.,  and 


3-75  X  10 


=  12-5  lb.  per  lineal  foot. 


Sheet  Iron — Weight  op  a  Square  Foot. 


S.W.  Gauge. 

Thickness. 

Weight. 

S.W.  Gauge. 

Thickness. 

Weight. 

No. 

in. 

lb. 

No. 

in. 

lb. 

1 

•300 

12-125 

16 

•064 

2-587 

2 

•276 

11-155 

17 

-056 

2-263 

3 

•252 

10-185 

18 

•048 

1-940 

4 

•232 

9-377 

19 

-040 

1-617 

5 

•212 

8-468 

20 

•036 

1-455 

6 

•192 

7-760 

21 

•032 

1-293 

7 

•176 

7-113 

22 

•028 

1-132 

8 

•160 

6-4G7 

23 

•024 

-970 

9 

•144 

5-820 

24 

•022 

-889 

10 

•128 

5-173 

25 

•020 

-808 

11 

•116 

4-688 

26 

•018 

-727 

12 

•104 

4-203 

27 

•016 

-663 

13 

•092 

3-718 

28 

•014 

-598 

14 

•080 

3-233 

29 

•013 

•550 

15 

•072 

2-910 

30 

•012 

■501 
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Sheet  Metal — Weight  of  a  Square  Foot. 
(Birmingham  Wire  Gauge.) 


B.W.G. 

Iron. 

Copper. 

Brass. 

B.W.G. 

Iron. 

Copper. 

Bra.ss. 

No. 

lb. 

lb. 

lb. 

No. 

lb. 

lb. 

lb. 

1 

12-50 

14-50 

13-75 

16 

2-50 

2-90 

2-75 

2 

12-00 

13-90 

13-10 

17 

2-18 

2-52 

2-40 

3 

11-00 

12-75 

12-10 

18 

1-86 

2-15 

204 

4 

1000 

11-60 

11-00 

19 

1-70 

1-97 

1-87 

5 

8-74 

1010 

9-61 

20 

1-54 

1-78 

1-69 

6 

8-12 

9-40 

8-93 

21 

1-40 

1-62 

154 

7 

7-50 

8-70 

8-25 

22 

1-25 

1-45 

1-37 

8 

6-86 

7-90 

7-54 

23 

1-12 

1-30 

1-23 

9 

6-24 

7-20 

6-86 

24 

1-00 

1-16 

1-10 

10 

5-62 

6-50 

6-18 

25 

-90 

1-04 

•99 

11 

5-00 

5-80 

5-50 

26 

-80 

-92 

-88 

12 

4-38 

5-08 

4-81 

27 

•72 

-83 

-79 

13 

3-75 

4-34 

4-12 

28 

•64 

-74 

-70 

14 

3-12 

3-60 

3-43 

29 

-56 

-64 

-01 

15 

2-82 

3-27 

310 

30 

■50 

-58 

-55 

Weight  of  Cast-iron  Socket-Pipes. 
For  a  head  of  water  300  ft.  and  under  : — 


Bore. 

Length 
when 
laid. 

Length 

of 
Socket. 

Tliickne.ss 

Weight  of 

Size  of  Lead 

Weight  of 

of  Metal. 

each  Pipe. 

Joint. 

Lead  Joint. 

in. 

ft. 

in. 

in. 

lb. 

in.        in. 

lb. 

2 

6 

3 

r% 

51 

1§   X   i 

1-4 

3 

9 

3i 

s 

121 

li   X   i 

2-3 

4 

9 

4 

157 

2      X  A 

4-0 

5 

9 

4 

T5 

233 

2      X,^ 

50 

6 

9 

H 

I 

314 

2i    X  r% 

6-5 

9 

9 

^ 

A 

527 

2i    X  x'k 

10-4 

12 

9 

4^ 

% 

755 

n  X  § 

18-2 

15 

9 

4i 

s 

948 

2^    X    i 

22-2 

18 

9 

4J 

1,365 

21    X    i 

26-6 

Approximate  weights  of  rain-water  pipes  : — 

3  in.        3J  in.        4  in.        4 J  in.        5  in. 
12  14J  17  24  32 

Approximate  weights  of  eaves-gutters : — 

3  in.    3J  in.    4  in.  4J  in.  5  in. 
Half-round  4J         5^         6^         7         8J 
Ogee        ...  6|        7  8  9       10 


6  in. 

40  lb.  per  yard. 


6  in. 

10^  lb.  per  yard. 

12     „ 
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HOW  TO  ESTIMATE. 


A  table  of  the  standard  sizes,  thicknesses,  and  weights  of 
cast-iron  water-pipes  adopted  by  Messrs.  Cochrane  &  Co.  is 
appended  :  — 

Standaed  Watek-Pipes,  Messes.  Cocheane  &  Co.,  Dudley. 


1 

5 

c 

M 
o 

2 

Weight. 

1 

5 

5 

[3 

53 

Weight. 

in. 

in. 

ft. 

cwt.  qr.   lb. 

in. 

in. 

ft. 

cwt.  qr.   lb. 

2 

f 

6 

0     2     0 

12 

12 

9     0     0 

2h 

6 

0      2    14 

14 

5 

12 

10     1      0 

3 

1 

9 

1      0    14 

15 

12 

12     3     0 

4 

3 

9 

12      0 

16 

1 

12 

13      3      0 

5 

ff 

9 

2      0      0 

20 

12 

21      0     0 

6 

^ 

9 

2      2      0 

24 

1 

12 

25     0     0 

8 

* 

9 

.3      3      0 

30 

1 

12 

35     0     0 

9 

rk 

9 

4      3      0 

36 

1 

12 

43     0     0 

10 

s 

9 

5     3    14 

42 

1 

12 

50     2     0 

Messrs.  Cochrane  &  Co.  do  not  recommend  a  less  thickness 
than  from  1^  in.  to  1^  in.  for  pipes  of  42  in.  and  upwards  in 
diameter. 


COEEUGATED    IeON   EoOFING 

Is  usupjlly  made  in  sheets  6  ft.  to  8  ft.  long  and  2  ft.  to  3  ft.  wide. 


S.W.  Gauge. 

Size  of  Sheets. 

Weight  per 
Square  as  laid. 

Square  Feet  per 
Ton  before  laying. 

No. 

ft.     ft.        ft.      ft. 

lb. 

16 

6  X  2  to  8  X  3 

363 

746 

18 

6  X  2  to  8  X  3 

274 

957 

20 

6  X  2  to  8  X  3 

203 

1,355 

22 

6  X  2  to  7  X  2J 

162 

1,538 

24 

e  X  2  to  7  X  2J 

140 

1,866 

26 

6  X  2  to  7  X  2J 

112 

2,854 

If  the  sheets  are  galvanised,  add  y^th  part  to  the  weights 
in  the  table.  Sheets  should  overlap  about  6  in.,  and  be 
double-riveted  at  the  joints.  A  side  intersection  of  two 
corrugations  should  be  given.  Three  pounds  of  rivets  are 
required  for  each  square  of  roofing. 
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For  Cisterns. 

One  cubic  foot  contains  6}  gallons  ;  1  gallon  of  water 
weighs  10  lb.,  and  1  ft.  cube  weighs  62J  lb. 

Copper. 

The  most  useful  form  for  the  builder  in  which  sheet-copper 
is  sold  is  in  sizes  measuring  about  4  ft.  by  2  ft.,  and  described 
according  to  their  thickness  (by  the  Birmingham  Wire  Gauge) 
and  their  weight  per  foot  super.  The  gauges  of  the  sheets 
vary  from  No.  1  to  30  W.G. 

Weight  of  Copper  Pipes  per  Foot  Run. 
(Brass  pipes  v/eigh  a  little  less.) 


Thickness  in 

Parts  of  an  Inch. 

1 

j^ 

1 

1 

i 

lb. 

lb. 

'            lb. 

lb. 

4  in. 

•23 

•56 

•99 

— 

h  in. 

•42 

•94 

■         1^60 

2-27 

i  in. 

•62 

133 

1        2^17 

302 

1    in. 

•79 

169 

2-66 

3^77 

IJin. 

l^OO 

2-08 

1         326 

4-51 

IJin. 

1-15 

2-44 

j        3-85 

5-30 

2    in. 

1-55 

3^21 

500 

6-80 

1-in.  round  copper  bar  wei 
1-in.  square      ,,         , 


ighs  3  lb.  per  foot  run. 
4  „ 


Ordinary  Washixg  Coppers. 
To  hold  5  gallons  weighs  7J  pounds. 


,.     15       „ 

„      22J       „ 

„     20      „ 

„     30 

„     30      „ 

„     45 

„     40       „ 

n      60 

„     50      „ 

„     75^      „ 

PEICES. 
Wrought  Iron. 

Wrought  iron,  best  Staffordshire,  in  bar,  plate,  or  hoop, 
and  to  be  of  any  pattern.  The  prices  include  all  driUing, 
punching,  countersinking  for  screws,  fihng,  &c. 
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EOW  TO  ESTIMATE. 


Prices  of  Weought  Iron — continued. 


Description. 


Supplied     Add  if 
only.        Fixed. 


Angle  and  tee-iron  bars 

Balusters,  shouldered,  countersunk,  &c.,  for 
staircases 

Extra  onlj'  for  turning  ditto 

Bars  for  chimney,  bearing  bars,  &c 

,,     for  windows,  pointed  and  heeled    

Pointed  ends  to  ditto  taken  separately  

Bars  and  rails  for  windows,  with  holes  drilled 
in  rails  for  bars,  ends  of  rails  prepared  for 
riveting,  or  for  fixing  into  stone  or  brick- 
work, or  to  wood  with  screws  

Bolts  with  hooks  or  rings  at  one  end  and  pre- 
pared for  riveting,  or  jagged  or  lewised  at 
the  other  end,  including  washers,  under 
1  lb.  weight  each 

Ditto,  1  lb.  and  under  2  lb.  ditto 

Ditto,  2  1b.  ,,  4  1b.     „     

Ditto,  4  lb.  „  8  1b.     „     

Bolts,  screw,  prepared  vnth.  heads,  nuts,  and 
washers,  under  1  lb.  each 

Ditto,  1  lb.  and  under  2  lb.  ditto 

Ditto,  2  1b.  „  4  1b.     „     

Ditto,  4  lb.  „  8  1b.     „     

Bolts  for  gutters,  IJ  in.  long,  with  head,  screw, 
and  nut 

Bolts,  running,  for  doors  or  gates,  home  made, 
on  plate,  above  12  in.  long,  including  hasps, 
staples,  &c 

Brackets  for  eaves  gutters,  &c 

Cramps  

Fishplates,  bands,  &c 

Dog  irons 

Framing  of  angle,  tee,  or  bar  iron,  &c. ,  as  in 
iron  buildings,  including  all  fitting,  drilling, 
bolts,  &c 

Gratings,  framed  or  of  plate  iron,  perforated, 
straight,  or  curved,  for  drains,  ventilators, 
&c.,  under  14  lb.  weight 

Ditto,  14  lb.  and  upwards 

Add  if  with  frame  and  hinged  

Holdfasts  for  door-frames,  driUed  and  counter- 
sunk, &c 

Holdfasts,  rings,  &c.,  J  lb.  each  and  under, 
japanned    

Rails,  hand,  half-round,  drilled  for  balusters 
and  screws 

Rings,  manger,  with  nuts  and  rivets,  &c 

Rope,  wire,  galvanised   

Sashes,  wrought  and  rolled  iron,  with  moulded 
or  bevelled  bars,  under  20  ft.  super 


per  lb. 

each 
per  lb. 

each 


per  lb. 


per  doz. 

per  lb. 
)) 
»j 

per  cwt. 
per  lb. 


s.  d. 

0  21 

0  3i 

2  0 

0  li 

0  1\ 


0 

3^ 

0 

2 

0 
0 

4i 
3* 

0 
0 

f 

0 

0 

0 

4 

0 
0 

3| 

0 

4 

0 
0 
0 

0 

3 

0 

2 

21 

0 

0 

4 

0 

2f 
Of 

s.  d. 

0  Ok 

0  0^ 

0  0^ 

0  01 


0    Of 


0 

2^ 

0 

2 

0 

1* 

0 

1 

0 

2* 

0 

2 

0 

1* 

0 

1 

0  li 

0  Oa 

0  0^ 

0  o| 

0  Oh 


4     0 


per  cwt. 


0 

2^ 

0 

3 

0 

0 

23 

0 

33 

0 

0 
0 

OJ 

0 

oi 

0 

1 

0 
0 
4 

Oi 

li 

0 

SMITH  AND  IRONFOUNDER,   ETC. 
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Prices  op  Wrought  Iron — continued. 


Descriptiou. 


Supiilied 
only. 


Add  if 

fixed. 


Steel,  or  wrought  iron,  in  rolled  joists,  angle 
or  tee-iron,  cut  to  length,  including  holes 

for  bolts  or  bars   ". per  cwt. 

Scrolls  to  handrails,  extra  only    each 

Screws,  stove,    |  in.  long  per  doz. 

,,  ,,       1    in.     ,,      ,, 

l^in.     „     

Shoes,  straps,  or  rings  for  piles,  including  nails   per  lb. 
Straps,    bolts,   nuts,   keys,   wedges,   &c.,    for 

trusses   ,, 

Strap  hinges,  bolted  with  bolts  taken  elsewhere        ,, 
Wrought   iron   in   roof    trusses,   with    bolts, 

nuts,  &c per  cwt. 

Purlins  and  rafters,  of  angle  or  tee-iron,  fitted 

complete,  or  tie-rods  screwed  and  fitted ,, 

Galvanised  corrugated  sheet  iron  to  roofs,  in- 
cluding   bolts,    nails,    screws,   rivets,   &c.. 

No.  12  to  14  gauge , 

Ditto,  ditto.  No.  15  to  17  gauge ,, 

Ditto,  ditto,  No.  18  to  20      ,,      ,, 

Ditto,  ditto,  No.  21  to  24      „      


11 

2 

2 

1 

1 

10 

0 

6 

0 

1* 

0 

Si 

0 

1* 

0 

4 

0 

3i 

0 

61 

0 

2| 

0 

0| 

0 

41 

0 

Oh 

0 

5 

0 

Oi 

22 

6 

2 

6 

13 

0 

1 

G 

21 

0 

2 

6 

21 

0 

2 

6 

21 

0 

2 

6 

22 

6 

2 

9 

s.  d.      s.  d. 
Wrot.-iron    sashes,    according    to    number    of    squares, 

per  foot  super.  0  10  to  2  0 

Fixing  only  stirrup  straps,  4  ft.  6  in.  long each    0  6 

,,         ,,      gibs  and  cotters    ...         ...         ...         ...         ...  per  set  0  6 

2-in.  by  |-in.  coach-head  screws,  and  fixing  in  cast  iron  ...     each    0  2 
2-in.  strong  gun-metal  friction  rollers,  with  steel  pivots 

and  brass  plates,  and  letting  into  deal     ,,      10  0 

Galv.  wrot.-iron  steps  for  manholes,  "  U  "  pattern           ...        ,,       3  3 

Galvanised  Piping. 

Stout  wrought-iron  lap-welded  steam  and  water  pipes  and 
connections,  with  plain  screwed  socket-joints,  &c.,  to  withstand 
a  hydraulic  pressure  of  not  less  than  300  lb.  per  square  inch. 


h  in. 

1  in. 

lin. 

liin. 

IJin. 

2  in. 

1-08  lb. 

1-57  lb. 

2-24  lb. 

3-2  lb. 

3-96  lb. 

5-43  lb. 

Galv.W.I.  welded  pipe,  with 
plain  screwed  socket, from 
2-ft.  to  12- ft.  lengths,  sup- 
plied only per  ft.  run 

Add  if  fixed,  includinghooks, 
red-lead,  &c per  ft.  run 

H.E. 

S.     d. 

0    3J 

0    If 

S.     d. 

0    45 
0    2 

s.     d. 

0    65 

0    21 

s.     d. 

0    8| 
0    2* 

s.    d. 

0  10§ 
0    2a 

s.     d. 

1     31 
0     3J 
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HOW  TO  ESTIMATE. 


Galvanised  Piping — continued. 


Internal  Diameter  

Weight  per  Foot  Run. 


Add  for  covering  pipes  with 
two  layers  of  stout  hair- 
felt  secured  with  wire  • . 
per  yd. run 

Shortpiece, under  2ft.,  sup- 
plied only    each 

Connecting  pieces,  or  long 
screws,  supplied  only.. each 

Bends,  elbows,  or  springs, 
supplied  only each 

Tees,  equal  or  diminishing, 
supplied  only each 

Crosses,  equal  or  diminish- 
ing, supplied  only ....  each 

Sockets,  nipples,  caps,  plugs, 
nuts,  supplied  only  .  .each 

Brass  barrel  union  joints, 
for  iron  pipe,  supplied 
only each 

Brass  barrel  union  joints, 
for  steam  pipe,  supplied 
only each 

Add  to  last  eight  items  if 
fixed each 

Galv.  iron  hooks  for  piping 
per  100 


s.  d. 

0  7 

0  61 

0  8i 

0  6 

0  6i 

1  Oi 
0  21 


1-57  lb. 


d. 

8i 
9 

lOi 
8J 
81 
3 
3i 


13       19 


2  10 

0  2 

1  5i 


2-24  lb. 


s.     d. 

0  9 

1  0 

1  n 

0  llj 

0  lOf 

1  7i 
0    31 


11  in. 


3-2  lb. 


s.  d. 

0  11 

1  3 
1  6 
1  3| 

1  3 

2  2 
0  5i 


29:39 


4    9 
0    3 


6    4 

0   31 


2    91     3    9 


U  in. 


3-96  lb. 


1  0 

1  6 

1  m 

1  8i 

1  9i 

2  6 
0  6i 

4  9 

8  6 

0  3i 

4  9i 


5-43  lb. 


s.  d. 

1  ^ 

2  3 

3  0 
3  2i 

2  8i 

3  9 
0  91 

10  2 

12  2 

0  4 

5  11 


Deduct,  if  butt-welded  pipes  are  used  instead  of  lap-welded,  10  per 
cent. 

Iron  Founder. 

Of  soft  grey  iron,  from  the  second  melting,  cast  sound 
and  clean. 


Description. 


In  sand,  as  furnace  bars,   sash  weights,  and 

similar  articles per  cwt. 

Backs  and  boilers  for  ranges,  grates,  &c ,, 

Bahisters,  plain  or  ornamental,  drilled  and 
tapped    

Cisterns,  tanks,  &c.,  in  one  piece 

Ditto,  put  together,  including  iron  cement  or 
red  lead 

In  plates,  washers,  joists,  posts,  girders,  &c., 
and  drilling  

In  hollow  columns,  with  caps  and  bases,  lamp- 
posts, &c 


Supplied  j  Add  if 
only.       Fixed. 


s.  d. 

6  0 

11  0 

14  0 

9  4 

11  0 

9  3 

13  0 


s.  d. 

1  0 

•2  0 

0  10 

1  0 
1  0 
1  6 
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Ibon  Founder — continued. 


Description. 


Open  framing  of  any  kind,  as  braces,  brackets, 

carriages,  &c.,  including  drilling  and  fitting 

uj),  small  bolts,  nuts,  or  screws    per  cwt. 

Add  if  in  single  articles  under  7  lb.  weight, 

purpose  made  ,, 

Furnace  fronts,  soot  doors,  steam  flues,  with 

W.I.  fastenings    „ 

Gratings  and  frames,  for  drains,  stoves,  &c...,  ,, 

,,  ,,  ,,  hinged  ,, 

,,  ,,  perforated  for  ventilators  ,, 

Heads  and  shoes  for  roof  trusses,  including 

drilling ,, 

Pipes  of  any  thickness  or  length,  1  to  24-in. 

bore,  socket  joints  ,, 

Add,  if  with  turned  and  bored  spigots  and 

sockets  ,, 

Pipes,  with  flanged  joints,  and  fitted  for  screw 

bolts  and  nuts ,, 

Branches,  bends,  collars,  caps,  &c.,  extra  only 

to  price  of  pipes  ,, 

Sashes    and   frames,    skylights    and    lantern 

lights      ...         ...         ...         ...         ,, 

Socket  shoes,  with  tenons,  for  door  frames, 

drilled    per  lb. 

Ditto,  ditto,  for  5-in.  by  4-in.  door  frame,  4  lb.      each 


Supplied 
only. 

Add  if 
Fixed. 

S.    d. 

s.    d. 

17     0 

2     3 

5     0 

2     0 

14     9 

10  0 

11  6 
13     3 

2    0 
0  10 
0  10 
0  10 

12     6 

1     G 

7     0 

— 

2    9 

— 

7     6 

— 

3     6 

— 

14    0 

2     0 

0  2i 

1  o" 

0     4 
0     G 

Cast-iron  ornamental   cantilever  brackets,  3  ft.  by  3  ft.,  *■  '^'' 

weighing  G3  lb.  each,  bolted  and  fixed  to  iron  columns,  &c.  each  18  0 

Pattern  for  ditto,  to  serve  for  right  or  left    ...          ...         ...  ,,      10  0 

Pattern  for   cast-iron    column,    8   ft.    G  in.    long,    3i  in. 

diameter             ...         ...         ...         ...         ...         ...         ...  ,,      10  0 

Jones',  G.  I.,  manhole  cover  and  frame,  24  in.  by  17  in., 

supplied  only     ...         ...         ...         ...         ...         ,,      66  0 

Ditto,  ditto,  26  in.  by  20  in.,  ditto      ,,     84  0 


Eavesgutters,  Rainwater  Pifies,  &c. 

Supplied  only,  including  holdfasts, 
spikes,  brackets,  bolts,  and  nuts. 

X  5c 

3  in. 

3iin. 

4  in. 

5  in. 

<~ 

Rainwater  gutters,  semi- 
circular   per  ft.  run 

Ditto,  pipes,  roimd...          „ 
Ditto,  hopper  heads,  flat     each 
Perforated      covers      for 
heads ,, 

s.    d. 
0     2h 

0  6" 
2     6 

1  2 

S.    d. 
0     3 

0  7 
3     3 

1  4 

s.   d. 

0     4 

0  9 
4     0 

1  6 

S.    d. 
0    6 

s.   d. 

0   H 

0     1 

0     4 

0     2 

q2 
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HOW  TO  ESTIMATE. 


Iron  Foundeb — ccmtiniicd. 


Eavesgutters,  Raiiiwator  Pipes,  &c. 


Add  extra  to  pipes  for 
shoes,  bends,  swan 
necks,  &c each 

Ditto  to  gutters  for  angles 
or  bends    

Ditto,  ditto  for  stopped 
ends  

Ditto,  ditto,  for  nozzles 
or  outlets 

Clips  for  rain-water 
gutters... 

Ditto,    ditto,   lionheaded 

Copper  wire  hemispheri- 
cal gratings  over  outlets 
in  eavesgutters  to  down 
pipes  

Galvanised  iron  wire 
ditto,  ditto  

Strainers  for  heads  of 
rainwater  pipes   


Supplied  only,  including  holdfasts, 
spikes,  brackets,  bolts,  and  nuts. 


3  in. 


S.  d.  S.  d. 

1  li  1   1  4 

0  4J  0  6 

0  4i  0  6 

0  4J  I  0  6 

0  6  0  6J 

0  7  0  7J 

1  9  i  2  0 
1  3  !  1  6 
0  2  !  0  3 


4  in. 


s.  d. 

1  61 

0  7 

0  7 

0  7 

0  7 

0  8 

2  4 

1  8 
0  4 


s.  d. 

0  9 

0  9 

0  9 

0  8 

0  9 

2  9 

1  10 


s.  d. 

0  3 

0  li 

0  li 

0  11 

0  2 

0  2 

0  2 

0  2 

0  2 


Soil  ripcs,  Arc. 


Down-pipes,  heads,  shoes,  bends,  gutters,  &c., 
ogee  or  square  moulded,  other  than  fore- 
going, at  per  lb. 

4-in.  soil-pipes,  weighing58  lb.  per  6-ft.  length, 
joints  caulked  with  yarn  and  run  with  lead 
when  fixed per  ft.  run 

4-in.  ventilating  pipes,  weighing  37  lb.  per 

G-ft.  length,  ditto ,, 

Copper  wire  domical  wire  guards  for  ditto  ...        each 

Galvanised  iron  wire    ,, 

Ducksfoot  bend  for  4-in.  soil-pipe,  with  base- 
plate 12  in.  square,  weighing  44  lb.  each...  ,, 

Branches  for  soil-pipe,  single,  weighing  22  lb. 
each ,, 

Branches  for  soil-pipe,  double,  weighing  32  lb. 
each 


Sup- 
plied 
only. 


S.  d. 

0  2i 

1  4 

1  1 

2  C 
1  9 

8  0 

G  0 

7  0 


Add 

if 

Fixed. 


S.  d. 

0  Oi 

0  5^ 

0  5 

0  3 

0  3 


Taking  down  gutters,  pipes,  &c.,  and  remove   to  .s.     (/. 

store per  ft.  run    0    0^ 


SMITH  AND  IRONFOUNDER,   ETC. 
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Iron  Founder  —continued. 


Weights. 

:i  in. 

3.V  ill. 

4  in. 

5  in. 

Half-round  gutter,  exclusive  of  brack- 
ets, &c.,  per  6  ft.  length 

Ogee  gutter,  ditto,  ditto 

lb. 

9 

1.3 

24 

lb. 

11 
29 

lb. 
13 
16 
34 

lb. 

16i 

20 

Rainwater  pipes,  ditto,  ditto    

64 

5-in.  by  4-in.  cast-iron  moulded  eavesgutter,  weigh- 
ing 20  lb.  per  6  ft.  length,  with  plain  faucet  joints 
put  together  with  screw-bolts  and  red-lead  joints, 
and  drilled  for  and  fixed  to  deal  fascia,  with  and 
including  1^-in.  stout  screws,  No.  3  to  each  6-ft. 

length 

Extra  for  stopped  ends  to  ditto  ...         

,,      internal  or  external  angles 

,,       outlets  

4-in.  cast-iron  stove-pipe,  weighing  34  lb.  per  6  ft. 
length,  and  jointing  in  red-lead,  and  passing  into 

flue         

Bends  for  ditto,  weighing  14  lb.  each,  and  fixing    ... 
Elbows    with    cleaning    doors,    9J   lb.    each,    and 

fixing     ... 
4-in.  cast-iron  main  with  spigot  and  socket  joints, 

supplied  only   ... 
Extra  price  for  bends,  tee-pieces,  &c. 
Laying  ditto,  including  clay,  yarn,  or  gasket,  sheet- 
lead,  red-lead,  or  white-lead,  and  oil  for  joints, 
and  making  the  joints  and  running  with   lead, 
and  coating  with  Dr.  Angus  Smith's  preparation    per  yd.  run 
Laying  bends,  including  two  joints    ... 

„      tee-pieces,  including  three  joints     ... 

,,      plugs  and  joint ...         

Cutting  out  length  of  pipe  in  existing  4-in.  main  ... 
Tapping  4-in.  main  for  l:i-in.  pipe,  and  jointing  with 

yarn  and  red-lead 
2-in.  Brighton  pattern  hydrant,  supplied  only 
2-in.  Brighton  pattern  stop-valve,  supplied  only    ... 

4J-in.  by  4-in.  hydrant  box,  supplied  only 

Fixing  only  4-in.  cast-iron  sluice  valves 
,,  surface-boxes  for  ditto     ... 

,,  screw-down  valve  hydrants 

,,  surface-boxes  for  ditto    ... 

,,  surface-boxes  for  1^-in.  stopcocks 

Coating  water-pipes,  4  in.  to  6  in.  dia.,  inside  and 
outside,  according  to  Dr.  Angus  Smith's  process 
with  heated  coal-tar  and  linseed  oil,  and  cleaning 

pipes      ...         

Ditto  pipes  2  in.  to  4  in.  dia.,  ditto 

Ditto  pipes  under  2  in.,  ditto  ... 
Galvanising  large  articles  28  lb.  and  over     ... 
,,  small  articles  under  28  lb. 


per  ft.  run 
each 

1 
0 

0 
9 

,, 

1 

6 

" 

1 

6 

per  ft.  run 
each 

1 
3 

3 
6 

n 

3 

0 

per  cwt. 

13 
6 

0 
6 

per  yd.  run 

0 

6 

each 

2 

0 

4 

G 

,, 

7 

6 

" 

7 

0 

4 

0 

,, 

35 

0 

,, 

40 

0 

,, 

2 

0 

,, 

20 

0 

,, 

3 

0 

,, 

10 

0 

,, 

3 

0 

" 

2 

0 

per  yd.  run  0 
0 
0 

1! 

per  cwt. 

7 
9 

0 
6 
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now  TO  ESTIMATE. 


Iron  Founder — continued. 


Holes  ill  Pipes. 


Drilling  holes  in  pipes, 
&c.,  for  connecting 
pipes,  cocks,  &c....each 

Tapping  ditto ,, 


Internal  Diameter  of  the  Pipes. 


1  in.  \\  in.    1    IJ  in.       2  in 


d.  '   S. 


d. 


d. 


d.  ]  s.   d. 


d. 


0     3J     0     4^     0     43     0     5i      0     6  I  0     7 
0    3|     0    4i     0    4|     0    bl     0    6     0     7 


Holes  in  Iron. 

Depth  of  Hole  not  exceeding. 

Jin. 

Jin. 

Jin. 

fin. 

lin. 

Holes  drilled  and  counter- 
sunk in  iron,  J  in.  to  Jin. 
dia each 

Ditto,  f  in.  to  1  in.  dia.  ...         ,, 

Add  to  the  above  if  tapped, 
^  in.  to  J  in.  dia ,, 

Ditto,  5  in.  to  1  in.  dia.  ...         ,, 

s.     d.     s.    d.     s.  d. 

0     1       0     IJ     0    2 
0     IJ     0    2J     0    3 

0     1         0     1;V      0     2 
0     IJ     0     2|     0     3 

s.     d. 

0     3 

0     4h 

0     3 
0     4J 

S.  d. 

0     4 
0     6 

0     4 
0     6 

If  done  in  position,  double  the  foregoing  rates. 

Holes  punched  through  sheet  iron     

,,         ,,  and  countersunk 

Cutting  rounded  corners  or  notches  up  to  3  in.  girth 
in  ;|-in.  W.  I.  plates 

Ditto  in  |-in.  plates 

Turning  or  boring  wrought  iron,  brass,  or  gun- 
metal 

Ditto  cast  iron     

Stoves  and  Ranges. 

Gurney  stove,  size  A,  to  warm  room  of  120,000  c.  ft., 

and   burning   10  lb.  of  fuel   per  hour,  weighing 

23  cwt.  each     ...         ...         ...         

Ditto,  size  B,  to  warm  room  of  70,000  c.  ft.,  and 

burning  6  lb.  of  fuel  per  hour,  weighing  14  cwt. 

3  qr.  each 
Ditto,  size  C,  to  warm  room   of  30,000  c.  ft.,  and 

burning  6  lb.  of  fuel  per  hour,  weighing  8  cwt. 

14  lb.  each 
Galton's    ventilating    grate,    36    X    38    in.,    heats 

2,500  c.  ft 

Self-acting   "  London "    cottage    range,    oven    and 

boiler,  36  in.  ... 
Improved    "London"    kitchen    range,    oven    and 

boiler.  48  in 


each 


per  sq.  in. 


0  Ok 

0  OJ 

0  0* 

0  l" 

0  1 

0  li 


£    s.     (I. 


each     30    5    0 


20  10    0 


2  15 

0 

3    8 

0 

1  10 

G 

5     0 

0 
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Stoves  and  Ranges — continued. 

£     s.    cl. 
Extra    strong    "Leamington"    range,    oven     and 

boiler,  60  in each      11     0     0 

The  "  Self-setter  "  kitchen  range,  oven  and  boiler, 

36  in „  4     9     G 

The   "Housewife"  stove,  oven   and   boiler,   35  in. 
long,  without  utensils  ...         ...         ...         ...         ,,  4     8    0 

Trade  discount  for  ranges  and  stoves  20  to  25  per  cent,  ofi  foregoing. 


Ventilators. 

Arnotfs  ventilators,   bronzed   or   lacquered,   small 

size 

Ditto,  ditto,  large  size  ...         ...         ...         

Boyle's  mica  flap  ventilators,  plain  iron, 

Size  of  front.  Size  of  box. 

11  in.    X   5  in.     ...     9  in.   X   3  in.  

11  in.   X   7  in.     ...     9  in.   x   5;^  in.  

11  in.    X   9  in.     ...     9  in.    X   7^  in.  

Boyle's     latest      patent      "Air-Pump"      soil-pipe 

ventilator,    8    in.    dia.     head,    4   in.    dia.    pipe, 

galvanised  and  painted.  Design  No.  225 

Ditto,  ditto,  cheap  form,  Design  No.  227     ... 
Boyle's  latest  patent  "  Air-Pump  "  ventilator,  Design 

No.  175, 18  in.  dia.  head,  9  in.  dia.  pipe     .. 
Ching's  mica  valve  chimney-breast  ventilators,  plain 

iron,  box  size  9  in.  X  3  in.  ... 

Ditto,  ditto,    9  in.  x  7^  in 

Ditto,  ditto,  14  in.  X  9  in 

Ching's  silent  mica  flap  ventilators,  with  iron  fronts, 

plain  iron,  box  size  9  in.  x  3  in.     ... 

Ditto,  ditto,    9  in.  x  7^  in 

Ditto,  ditto,  14  in.  X  9  in 
Sheringham's     ventilators 

9  in.  X  3  in 

Ditto,  ditto,  13^  in.  X  6  in 

Ditto,  ditto,    9  in.     x  6  in 

Sanitary  mica  valve  inlet  ventilator,  spigot,  for  4-in. 

vent-pipe 
Iron  wire  guards  for  windows  and  sky-lights,  lattice 

pattern,  :|-in.  to  f-in.  mesh,  supplied  only  ...  per  ft. 

Add,  if  galvanised  after  manufacture 

Fly  wire  or  wire  gauze,  under  -J-in.  mesh,  supplied 

only      

Add  to  foregoing,  if  fixed 

Cisterns. 

C.  Winn  &  Co.'s  galv.  wrought-iron  square  cisterns, 

14  W.G.,  20  gal. 
Ditto,  ditto,  50  gal. 
Ditto,  ditto,  100  gal. 
Ditto,  ditto,  150  gal. 
Ditto,  ditto,  200  gal. 
Ditto,  ditto,  250  gal. 


plain     iron,    box    size 


each 

s. 

8 

11 

d. 
0 
0 

4 
6 
9 

0 
0 
0 

13 
10 

6 
6 

55 

0 

4 

9 

15 

0 
0 
6 

7 
14 
25 

0 
0 
0 

4 
7 
5 

0 
0 
6 

10 

0 

ft.  sup. 

0 
0 

8i 

1 
0 

1 
2 

£  s. 
each  0  16 
„  1  8 
„  2  6 
„  3  0 
„  3  13 
„  4  3 

(/. 
3 
9 
0 
0 
6 
0 
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Cisterns — continued. 

C.  Winn  &  Co.'s  galv.  wrought-iron  square  cisterns, 
300  gal 

Iron  sliding  door,  7  ft.  by  4  ft.,  with  ^-in.  plates, 
stiles  and  rails,  |  in.  thick,  guide,  channel  runner 
bar,  hangers,  cast-iron  bored  wheels,  steel  pins, 
handle,  hasp,  &c. 


£    s.   d. 
each  4  18    0 


7     0    0 


Iron  Eoofs. 

These  may  be  had  complete,  as  Fig.  41,  for  spans  of  15  ft. 
to  25  ft.  as  follows  : — 


Fig.  41. 


Span. 

T-Rafters. 

T-Struts. 

Ties. 

Price 
complete. 

15  ft. 
20  „ 
25  „ 

2     X  2     X    J 
2     X  2     X    g 
2J  X  2^  X  A 

2    X    2   X    i 
2    X    2    X   i 
2   X   2   X   i 

1 
i 
1 

3 

1 

£    s.    d. 

2  10    0 

3  5    0 
3  17    6 

Fig.  42. 


Ditto,  as  Fig.  12,  for  spans  of  20  ft.  to  30  ft.  :— 


Span. 

T-Rafters. 

T-Struts. 

Tie  Rods. 

Price 
complete. 

20  ft. 
25  „ 
30  „ 

2     X  2     X    i 
2i  X  2J  X  ^^ 
2i  X  2J  X    i 

2     X  2     X    i 
2i  X  2i  X  ^s 
2i  X  2i  X  x^ 

1 

1 
1 

£    s.    d. 

3  10    0 

4  4     0 
4  18    0 
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For  light  galvanised  sheds,  buildings,  and  roofs,  where 
cheapness  is  requisite,  roofs  can  be  erected  at  a  cost  from 
10(7.  to  Is.  3fZ.  per  foot  of  space  covered. 

Coppersmith. 


Wrought  copper  in  ties  and  cramps,  supplied  only. . . 

Add  if  fixed 

Brass  or  gunmetal  castings,  supplied  only  ... 

Add  if  fixed 

Add  if  drilled  and  fitted  complete 

Sheet  copper  to  roofs,  &c.,  including  copper  nails 
for  fixing,  supplied  only 

Add  if  fixed  ...         

Welded  edge  or  seam 

Copper  in  sheathing,  12  oz.  per  foot  super.,  includ- 
ing seams,  laps,  copper  ties,  nails,  fixed  and 
labour    ... 

Ditto,  16  oz.,  ditto,  ditto  ...         

Ditto,  18  oz.,  ditto,  ditto  ...         

Taking  up,  redressing,  and  relaying  copper  sheath- 
ing, any  weight 

1-in.  by  xV"i^-  copper  tape  lightning  conductor, 
weighing  24  lb.  per  foot        ...         

1-in.  and  1^-in.  gunmetal  holdfasts  for  ditto 

Bellhangeb. 

House  bells  of : 

1  part  tin  and  4  parts  copper  ... 

1  „  3  „  Sin 

1  „  3  „  3A  in 

1  „  3  „  4  in 

Add  if  with  springs,  carriages,  and  pendulum 

Common  brass  cranks  for  bells,  supplied  only 

Add  if  fixed 

Ditto,  mounted  pillar  or  y-plate,  single  or  double, 
supplied  only  ... 

Add  if  fixed 

Bronzed  bell-pulls,  outside,  with  sunk  handle,  sup- 
plied only 

Add  if  fixed  ...         

Brass  bell-pulls,  outside,  with  sunk  handle,  supplied 
only       

Add  if  fixed  ...         

Ditto  lever,  with  white  knob,  supi^lied  only 

Add  if  fixed  

Galvanised  bell  staples  ... 

Bells  hung  complete  in  secret  zinc  tubing,  with  best 
mounted  cranks,  copper  wire,  check  springs, 
staples,  and  labour,  excepting  the  bell,  spring, 
and  carriage,  pull  and  rope — on  same  floor 

Ditto,  ditto,  one  storey... 

Ditto,  ditto,  two  stories  

Ditto,  ditto,  three  stories 

Electric  bells,  fixed  complete  ... 


s. 

d 

per  lb. 

1 

0 

6 

2 

,, 

1 

2 

jj 

0 

2 

)i 

0 

4 

1 

6 

,, 

0 

1 

per  ft.  run 

0 

4 

per  ft.  sup. 

1 
1 

6 
9 

.. 

2 

0 

,, 

0 

4^ 

per  lb. 

0 

1 

8 
0 

per  lb. 

each 

1 

0 

6 
11 

1 

4 

2 

3 

,, 

2 

3 

0 

3 

.. 

0 

2 

0 

9 

n 

0 

4 

5 

0 

» 

1 

0 

1 

9 

,, 

0 

9 

M 

4 

0 

0 

6 

per  doz. 

0 

3 

per  pull 

11 
13 

6 
6 

14 
16 

6 
6 

20 

0 
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s. 

d. 

1 

6 

0 

4* 

0 

Oi^ 

1 

0 

1 

4 

G 

0 

3 

6 

0  3 

0  3A 

1  0 
3  G 

25  0 


per  gal. 

per  quire 
per  lb. 

each 
per  lb. 


BELLHA^'GER — continued. 

1-in.  flexible  speaking  tube       ...  ...         per  ft.  run 

1-in.  zinc  speaking  tube,  with  socket  joints,  and  fixed  ,, 

J-in.  zinc  bell  tube         ...         ...  ...  ...         ...  ,, 

Extra  for  circular  elbows          ...  ...  ...         ...  each 

Connecting  screws          ...         ...  ...  ...         ...  ,, 

Ivory  mouthpiece,  with  whistle  ...  ...         ...  ,, 

Ebonite        ,,          ,,           „      ...  .  .  ...         ...  ,, 

Materials. 

(supplied  only.) 

Ashes  coal,  sifted  

forge,     „  

Asbestos,  ordinary  millboard  ... 
,,  rubber  woven  sheeting 
,,        composition,  No.  1  quality,  dry     ... 

Borings,  iron       ...         ...         ...         

Breeze  or  coal  dust         ...         ...         

Borax,  lump 

,,      powdered... 

Brass,  sheet,  Nos.  16,  18,  or  20  gauge 

Cement,  iron       

,,        red  lead... 

Coal  for  forges,  smith's 

,,    Newcastle,  or  other  of  equal  quality     ... 
Coke,  gas,  large    ... 

Emery  powder,  fine  or  coarse 

Gasket 

Indiarubber,  vulcanised,  for  fiauges,  washers,  &c.  ... 

Lead  for  running  ...         

Whitelead  ground  in  oil  

Oakum,  white  or  tarred  ...         

Oil,  paraffin  or  kerosene 
,,    neatsfoot 
,,    olive  or  sweet 
,,    Rangoon,  for  machinery    ... 
Glass,  or  emery  cloth 
Glass  paper,  sand,  or  emery 
Rivets,  best  wrought  iron,  8  to  24  lb.  per  1,000 
,,      galvanised  ,,  ,, 

,,      copper 
Roofing    galv.     corrugated    W.I.     sheets.    No.     18 
S.W.G.,    with    5-in.    corrugations    1\    in.    deep, 

sujjplied  only,  G  ft.  by  2  ft.  9  in 

Ditto,  ditto,  G  ft.  G  in.  by  2  ft.  9  in 

Ditto,  ditto,  7  ft.  by  2  ft.  9  in.  

Rivets  and  washers,  ^  in.  dia.,  for  ditto        

Galvanised  W.I.  screws,  3  in.  long,  with  washers 
and  round  heads 

Galvanised  hook  bolts,  4  in.  long        

,,  iron     ridge    capping,   18-in.     girth,     20 

B.W.G.,  in  G  ft.  lengths        

Spelter,  brass,  yellow     ...         

,,        copper,  yellow  ...         

zinc 


per  bushel 

per  lb. 
per  cwt. 

per  lb. 

per  ton 

per  bushel 
per  lb. 


0  3 

20  0 

24  0 

0  8 

0  3 

0  3 

4  6 

0  1^ 

0  3.i 

0  31 

0  9 

4  10 

5  0 
2  0 
0  10 

0  93 

0  5 

0  7 

1  6 


4  2 
4  G 
4  10 
0     3 


per  doz.       0     4  J 
per  gross     11     G 

per  ft.  run     0     G 
per  lb.       1     3 

19 
10 
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s.  (I 

Staples,  round,  li  in.  loug  and  under           ...         ...  per  doz.  0  6 

,,       if  in.  to  2^  in.  long ,,  0  9 

Varnish,  imperial,  for  ironwork          ...         ...         ...  per  gal.  5  6 

Waste,  cotton      ...         ...         ...         ...         ...         ...  per  lb.  0  3 

Wire,  brass           „  0  8 

,,      copper         ...         ...         ...         ...  ,,  2  0 

„      galvanised  iron,  1  to  9  S.W.G ...         ...  per  cwt.  14  6 

„      10  to  17  S.W.G „  18  8 

„      18  to  19  S.W.G „  28  0 

,,      netting,  galvanised  iron,  1-in.  to  IJ-in.  mesh  per  yd.  sup.  0  5 

Wick,  cotton,  for  lamps            ...         ...         ...          ...  per  lb.  1  0 

Yarn,  spun  or  rope         ...         ...         ...         ...         ...  ,,  0  6 

Wages,  smith's ...  per  hour  0  10 

ANALYSIS. 

The  elementary  differences  between  \Yrought  iron,  steel, 
and  cast  iron  are  : — ■ 

Wrought  iron  contains  little  or  no  carbon,  not  exceeding  025  per  cent. 
Steel  contains  a  small  percentage,  from  0-15  to  1-8  per  cent. 
Cast  iron  contains  a  large  percentage,  from  2-0  to  G^O  per  cent. 

Wroiujht-iroii  articles  are  usually  specified  to  be  manu- 
factured from  iron  equal  in  quality  to  best  Staffordshire,  and 
approved  by  the  architect  before  fixing  :  to  be  forged  clean 
from  the  anvil,  and  neatly,  soundly,  and  perfectly  finished. 

Steel  is  now  generally  substituted  for  rolled  iron,  especially 
in  joists,  on  account  of  the  greater  strength  embodied  in 
smaller  size,  and  being  more  serviceable  in  every  way.  Also, 
being  little  more  in  cost,  it  is  obviously  more  economical  to 
employ  than  ^^^.'ought  iron.  The  most  reliable  process  for 
the  production  of  steel  of  a  high-class  uniform  quality  is  the 
Siemens-Martin  open-hearth  acid  process. 

Cast  Iron  is  divided  into  "grey"  and  "white."  The 
former  is  made  from  foundry  pigs  containing  a  large  pro- 
portion of  free  carlDon — the  latter  from  forge  pigs,  which 
contain  very  little  free  carbon.  A  mixture  of  grey  and  white 
is  called  "  mottled  "  cast  iron.  The  usual  description  is  that 
cast-iron  articles  are  to  be  of  good  soft  grey  iron  from  the 
second  melting  (and  not  run  direct  from  the  blast  furnace) 
cast  sound  and  clean,  and  subject  to  such  tests  as  may  be 
made  by  the  architect. 

Coals  of  best  quality  for  smith's  work  come  from  Wales, 
the  small  stuff  or  screenings  being  used.  It  is  hard  and 
anthracitic,  but  gives  out  great  heat.  A  sulphurous  coal 
injures  the  quality  of  the  iron. 
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Sizes  usually  Manufactured. 

Bar  Iron,  round  or  square.     Bars  under  ^  in.  diameter  are 
classed  as  rods,  and  under  y^-  in.  as  wire  : — 


Side  or  diameter 
Leiigth 

Bar  Iron,  flat : 

Section  ... 
Length  


h  in.  to  3  in. 

20  ft.  to  30  ft. 


1  in.  bv  \  in.  to  G  in.  by  1  in. 
Up  to  20  ft. 


Angle  and  T-Iron  can  be  obtained  in  lengths  from  20  ft. 
to  30  ft.  long,  and  up  to  12  in.  by  3  in.  by  f  in.  in  section. 

B.I.  Girders  are  rolled  up  to  16  in.  deep  and  30  ft.  in 
length. 

Plates. — Any  thickness  from  ^  in.  to  1  in.,  less  than  -/g  in. 
being  classed  as  sheets.  Plates  may  be  generally  obtained 
up  to  4  ft.  wide,  15  ft.  long,  or  30  ft.  super. ;  and  sheets  up 
to  3  ft.  wide  and  8  ft.  long,  or  24  ft.  super. 

Steel. — The  following  is  a  table  of  the  ordinary  sizes  to 
which  steel  can  be  rolled  without  extra  charge  : — 


Dimensions. 

Flat  Bars. 

Round 

and 
Sqnare. 

Angle. 

Tee. 

Channel 
and 
Joist. 

Length,  feet  

Width,  inches    

Thickness,  inches 

40 

18 

1 

24 
4 

50 
6x6 

50 
5X3 

36 
12 

A  great  variety  of  other  forms  can  also  be  obtained  in  iron 
and  steel. 


Analysis  of  Prices. 

The  basis  of  all  pricing  of  smith  and  founder's  work  must 
be  the  weight  of  the  article,  and  when  this  is  ascertained  the 
comparative  values  of  the  labour  on  each  are  easily  adjusted. 
It  is  essential  to  obtain  prices  for  all  ironwork  direct  from 
the  founder  or  smith  when  there  is  any  quantity,  as  the 
market  fluctuates  a  good  deal.  The  various  qualities  likewise 
cause  great  differences  in  cost.  The  price  of  good  ordinary 
iron  in  England  is  about  Id.  per  lb.  ;  and  the  cost  of  the 
Farnley  brand  of  best  Yorkshire  is  2d.  per  lb.     The  latter, 
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being  tough  and  ductile,  allows  of  greater  facility  in  working, 
and  so  proves  cheaper  in  the  end  for  superior  work. 

Although  ironwork  generally  is  billed  at  per  weight,  small 
articles  are  quoted  by  number,  and  such  articles  as  pipes 
and  gutters  by  the  foot  run.  Where  patterns  are  plain  they 
are  often  in  stock,  and  are  then  included  in  the  price  quoted, 
which  should  be  "delivered  on  site."  Prices  for  London 
castings  will  be  Is.  to  l.s.  6f/.  per  cwt.  more  than  country 
castings.  Eolled  ii'on  joists  are  billed  at  per  cwt.,  but  small 
joists  (up  to  9  in.  deep)  and  large  joists  should  be  kept 
separate,  and  it  should  be  stated  whether  hoisting  is  included 
or  taken  separately.  Add  5  per  cent,  of  the  total  weight  of 
riveted  girders  for  weight  of  rivets  at  the  usual  4-in.  pitch. 

Average  Maeicet  Prices. 


Per  ton. 

Per  c\ 

•t.    Per  lb. 

£ 

s. 

d. 

£ 

s. 

d.        d. 

Rolled  Iron  Joists,  Belgian            

6 

5 

0  = 

0 

6 

3  =  Of 

Rolled  Steel  Joists,  English 

6 

15 

0  = 

0 

6 

9  =  0^ 

Wrought-iron  Girder-plates 

6 

0 

0  = 

0 

6 

0  =  0| 

Bar-Iron,  good  Staffordshire          

8 

0 

0  = 

0 

8 

0  =  Of 

,,         Lowmoor,  flat,  round,  or  square 

17 

0 

0  = 

0 

17 

0=2 

Welsh       

5 

17 

0  = 

0 

5 

10  =  Oh 

Boiler  Plates,  iron,  Staffordshire 

8 

0 

0  = 

0 

8 

0  =  1 

Angle-iron,  10s.  per  ton  extra        

0 

10 

0  = 

0 

0 

6  =  Oi 

Tee-iron,  20s 

1 

0 

0  = 

0 

1 

0  =  OA 

Galv.  corrugated  sheet  iron 

11 

0 

0  = 

0 

11 

0  =  Ik 

Pig-iron,  cold  blast 

5 

10 

0  = 

0 

5 

6  =  OJ 

,,          hot  blast    ... 

3 

0 

0  = 

0 

3 

0  =  0| 

Cast-iron  columns    ... 

7 

10 

0  = 

0 

7 

6  =  1 

,,        stanchions           

7 

10 

0  = 

0 

7 

6  =  1 

,,         sash  weights 

4 

15 

0  = 

0 

4 

9  =  OJ 

„         socket-pipes,  .3  in. 

6 

10 

0  = 

0 

G 

6  =  0| 

,,                    ,,            4  in.  to  6  in. 

6 

5 

0  = 

0 

6 

3  =  0| 

,,                    ,,            7  in.  to  24  in. 

5 

15 

0  = 

0 

5 

9  =  Of 

Coated  with  composition,  extra    ... 

0 

5 

0  = 

0 

0 

3  =  0 

Turned  and  bored  joints,  extra     

0 

5 

0  = 

0 

0 

3  =  0 

Copper  sheets  and  rods       

70 

0 

0  = 

3 

10 

0  =  7i 

Copper,  British  ingot 

60 

0 

0  = 

3 

0 

0  =  6i 

GenePvAL  Notes  on  Cost. 

English  rolled  joists  cost  about  the  same  as  b.b.  Stafford- 
shire bar  iron,  say  £8  per  ton.  Belgian  rolled  joists  are 
some  25  per  cent,  cheaper,  or  £6  5s.  per  ton. 

Sawing  ends  square  to  required  length,  while  hot  is 
included  in  the  price.  A.  cutting  margin  of  1  in.  under  or 
over  specification  is  claimed  as  fulfilling  this  condition. 

Cutting  to  "exact  length" — i.e.,  |-  in.  or  i  in.  under  or 
over  specified  length,  is  charged  3s.  per  ton  extra. 
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Cutting  cold  to  "dead  length,"  or  perfectly  true,  55.  to 
7s.  Qd.  per  ton  extra.     Facing  square  is  extra. 

Joists  or  girders  above  30  ft.  in  length.  Is.  6d.  per  ton  per 
foot  extra. 

For  quantities  under  5  tons,  and  for  delivery  within  three 
weeks,  5s.  per  ton  extra. 

For  delivery  from  stock  promptly,  for  quantities  above 
5  tons,  10s.  per  ton  extra. 

For  delivery  from  stock  promptly,  for  quantities  below 
5  tons,  15s.  per  ton  extra. 

Eound  holes  in  flanges,  2d.,  in  webs  Id.  each. 

Oval  holes  in  flanges,  3d.,  in  webs  2d.  each. 

Cold  straightening  when  required  is  charged  as  an  extra. 

Special  quotations  can  be  obtained  for  girders  of  the  best 
iron  or  mild  steel. 

Items  of  Work. 

The  analysis  of  ironwork  is  simple,  and,  being  alike  for 
most  items,  only  a  few  cases  need  be  taken.  It  is  mostly  a 
matter  of  the  cost  of  the  iron  by  weight  and  fixing. 

Wrought  Iron  in  Cliunney,  Bearing  Bars,  dx.,  and  Fixed. — 
Good  Staffordshire  bar  iron  costs  £8  per  ton,  or  8s.  per  cwt. 
For  conversion  allow  8  hours  of  smith  per  cwt. 

1  cwt.  wrought-iron  bar  

Labour  converting,  8  hours  smith  at  lOd.    ... 
Fixing,  or  cartage,  1  hour  bricklayer  at  lOd. 

Add  10  per  cent,  profit ... 

Cost  per  cwt.       ...         

Cost  per  lb. 

For  large  quantities  iron  is  billed  at  per  cwt. ;  but  when 
in  small  amounts  at  per  lb.,  the  price  will  be  relatively 
higher. 

A  smith  will  make  in  a  day  of  ten  hours  a  set  of  irons  for 
a  king-post  roof-truss — viz.,  2  heel-straps,  1  set  of  crown 
irons,  1  stirrup-strap,  with  bolts,  gibs,  and  keys,  &c.,  weighing 
50  lb.  total,  or  5  lb.  per  hour. 

Wrought  Iron  in  Bars  and  Bails  for  Windoivs,  and  Fixed. 
— A  better  quality  of  iron  would  here  be  used  at  £10  per 
ton,  or  10s.  per  cwt.,  and  there  would  be  more  labour. 


s. 

d. 
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1  cwt.  wrought-iron  bar         ...         

Labour  converting,  12  hours  smith  at  lOd. 
Fixing  iu  position,  2  hours  bricklayer  at  lOih 


s. 

d. 

10 

0 

10 

0 

1 

8 

21 

8 

2 

2 

|23  10 

0 

2f 

Add  10  per  cent,  profit 

Cost  per  cwt 

Cost  per  lb.    .. 


For  pointing  ends  of  f-in.  bars,  reckon  ^  hour  smith  at 
IQd.  ^=  2|^.,  phis  Id.  for  fire,  files,  and  profit,  or  S^cl.  each, 
total. 

Bolts,  Scretu,  ineparcd  ivith  Heads,  Nuts,  and  Wasliers, 
and  Fixed. — These  may  be  bought  locally,  ready  made,  for 
6d.  each  if,  say,  f  in.  x  12  in,  in  size.  By  weight  the  cost  would 
be  22s.  per  cwt.,  or  2^d.  per  pound,  for  the  iron  supplied 
only,  and  prior  to  conversion. 

Boiled  Steel  Joists,  Cut  to  Length,  and  Fixed. — The  cost 
of  these  would  be  made  up  somewhat  as  follows  : — 

1  cwt.  R.  s.  joists  at  £6  15s.  Of/,  per  ton 
Cutting  to  "  exact  length  "  at  3s.  per  ton,  per  cwt. 
For  quantities  under  5  tons  at  5s.       ,,  ,, 

For  delivery  promptly  at  15s.  ,,  ,, 

Carriage  and  delivery,  say        

Fixing,  2§  hours  smith  at  10(/.  ...         

Add  10  per  cent,  profit 

Cost  per  cwt.  ...         

Corrugated  Iron  Boofing  is  billed  at  per  cwt.,  or  more 
conveniently  at  per  square,  fixed  complete,  including  rivets 
or  screws  and  washers.  For  the  area  of  roofs,  measure  the 
surface  and  add  one-fourth  for  laps,  or  only  one-sixth  if  not 
corrugated.  The  sheets  are  6  ft.  to  8  ft.  long,  and  2  ft.  to 
3  ft.  wide,  the  usual  gauges  for  roofs  being  Nos.  18  or  20. 
They  should  overlap  about  6  in.,  be  riveted  9  in.  apart,  and 
double  riveted  at  the  cross-joints.  A  side  intersection  of  two 
corrugations  should  be  given,  which  are  3  in.  to  6  in.  apart 
from  centre  to  centre,  and  f  in.  to  1;^  in.  in  depth.  From 
2 1  lb.  to  3^  lb.  of  rivets  are  required  for  a  square  of  roofing. 
One-third  added  to  the  weight  of  the  sheets  measured  on  the 
flat    will  give  approximately  the  weight  of   the  corrugated 
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sheets,  including  laps.  Galvanising  sheet  iron  adds  to  the 
weight  '096  lb.  per  foot  super,  for  each  side. 

Iron  pijjes  can  be  bought  from  any  first-class  London  firm 
at  about  the  same  price  as  from  the  manufacturers.  There 
are  three  qualities  :  ordinary,  steam,  and  water.  It  is  the 
custom  with  builders  of  good  credit  or  ready  money  to  write 
to  two  or  three  good  firms  for  a  quotation,  giving  quantity. 
In  some  things  there  is  20  per  cent,  and  more  difference  in 
these  quotations.  Pipes  2  in.  diameter  and  under  are  gene- 
rally specified  to  be  wrought-iron  lap-welded  or  butt-welded 
galvanised  tubing,  connected  with  screwed  sockets  of  strong 
make,  and  capable  of  standing  a  hydraulic  pressure  of  400  ft. 
head  of  water,  and  to  have  all  requisite  fittings,  such  as 
bends,  elbows,  tees,  sockets,  &c.,  as  may  be  required.  The 
whole  to  be  put  together  with  red-lead  cement,  and  to  be 
properly  screwed.  Equal  proportions  of  red-  and  white-lead, 
mixed  with  linseed  oil,  make  a  good  cement  for  joints  in 
ironwork.  All  connections  to  cisterns  and  boilers  to  be 
made  with  brass  screw  unions  and  fly  nuts. 

Discount  off  standard  lists  for  wrought-iron  tubes  and 
fittings  : — 


Gas-tubes          

70|  per  cent 

Water-tubes 

65 

Steam-tubes 

60 

Galvanised  gas-tubes  ... 

57| 

Galvanised  water-tubes 

52^       „ 

Galvanised  steam-tubes 

m    » 

Cast  -  iron  water  -  pipes  should  be  specified  to  be  cast 
vertically,  and  to  be  proved  to  600  ft.  head  of  water  pressure 
(although  300  ft.  is  sometimes  deemed  sufficient)  ;  the  con- 
tractor to  produce  the  manufacturer's  certificate  of  such  test. 
For  laying  and  jointing  the  contractor  will  have  to  provide 
the  necessary  firing,  tempered  clay,  yarn  or  gasket,  lead, 
tools,  and  appliances.  Cast-iron  pipes  ought  to  be  coated 
with  Dr.  Angus  Smith's  solution. 

Iron  cement,  or  rust-joint  cement,  for  iron  pipes,  if  required 
to  be  quick-setting,  is  made  up  of  1  powdered  sal-ammoniac 
(by  weight),  2  flowers  of  sulphur,  and  80  iron  borings, 
brought  to  a  paste  with  water  ;  if  required  to  be  slow-setting, 
mis  up  9  sal-ammoniac,  1  flowers  of  sulphur,  and  200  iron 
borings,  which  makes  a  better  joint  than  the  first.  "Swarf" 
is  another  name  for  iron  borings  or  ii'on  filings. 

S-in.  Baimcater  Pipe,  and  Fixed. — Cast-iron  down  pipes 
are  sold  in  6-ft.  lengths  at  per  yard  run  for  price,  but  are 
billed  at  per  foot  run.     This  sized  pipe  weighs  24  lb.  per  6-ft. 
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length,  equivalent  to  4  lb.  per  foot  run  at  If?,  per  lb. 
cement  for  joints.  The  analysis  would  be  taken  per 
length. 

6  ft.  3  in.  R.W.  pipe,  at  Is.  l^d.  per  yard  ... 

Two  holdfasts  (or  lugs)  at  13s.  per  gross     

Four  nails  for  last,  at  4s.  per  gross  ... 

Red  and  white  lead  for  joints  ...         

Labour  fixing,  ^  hour  smith  at  lOr^.  


Add  10  per  cent,  profit 


Cost  of  per  foot  run... 

To  prevent  leakage  and  damp  walls  down-pipes  should  be 
blocked  off  from  the  wall  about  1  in. 

Add  Extra  to  last  for  Sivan-neck,  6-i}i.  Projection,  and 
Fixed. — As  this  is  extra  only  for  the  cost  of  the  bend  over 
that  of  the  price  for  straight,  the  detail  is  slight.  Care  must 
be  taken,  however,  to  reckon  the  cost  of  the  swan-neck  in 
length  compared  with  that  of  a  foot  of  straight  piping.  In 
this  instance,  a  swan-neck,  with  6-in.  projection,  would  have 
3  in.  above  and  below  in  addition,  or  1  ft.  of  total  length. 


Cost  of  3  in.  swan-neck,  6-in.  projection 
Deduct  cost  of  1  ft.  of  straight  piping 


Extra  labour  in  fixing,  say 

Add  profit  

Cost  of  each,  extra  only      

Bends,  shoes,  &c.,  are  similarly  treated. 
Hopper  Head,  flat,  to  3-in.  Pipe,  and  Fixed. — The  design 
and  cost  vary,  but  a  passable  bead  costs  : — 

Hopper  head,  flat        ...         

Nails  and  fixing  

Add  profit  

Cost  of  each ...         ...         ...     2  10 

H.E.  R 


s. 

d. 

1 

7 

0 

7 

1 

0 

0 

3 

1 

3 

0 

I5 

1 

^ 

s. 

'/. 

2 

3 

0 

4 

2 

7 

0 

3 

242  HOW  TO  ESTIMATE. 

5-in.  Half-rownd  Eaves  Gutter,  and  Fixed. — These  are 
likewise  sold  in  6-ft.  lengths  at  per  yard  run  for  price,  and 
billed  at  per  foot  run.  The  gutters  have  plain  faucit  joints, 
put  together  with  screw  bolts  and  nuts  and  red-lead  ;  and 
supported  per  6-ft.  length  by  two  brackets,  or  fastened  to 
fascia  with  three  l;^-in.  stout  screws,  including  drilling  and 
countersinking  in  iron  for  ditto.  The  latter  method,  how- 
ever, is  for  moulded  gutters,  with  a  vertical  side.  The 
analysis  is  also  similar  to  rainw^ater  pipes. 

6  ft.  5-in.  half-round  gutter  at  lOic^.  per  yard       

2  brackets  at  32.S.  per  gross    ... 
Gutter  bolts  and  red-lead  cement     ... 
Labour  fixing,  1  hour  smith  at  lOt/. 

Add  10  per  cent,  profit  


Cost  per  foot  I'un 


Add  Extra  to  last  for  Angles. — Take  an  angle  as  6  in.  each 
way,  or  1  ft.  total  length  round.     Then  as  swan-necks  : — 


Cost  of  angle  for  5-in.  h.r.  gutter 
Deduct  cost  of  1  ft.  of  guttering 


Extra  fixing  and  bolts,  &c.     ...         

Add  profit 

Cost  of  each,  extra  only      

Add  Extra  foi'  Nozzles  or  Outlets. — The  nozzle  is  cast  on 
to  a  small  piece  of  guttering  1  ft.  long.     Therefore — 

Cost  of  nozzle  length  of  5-in.  guttering      

Deduct  cost  of  1  ft.  of  guttering       

Extra  fixing,  and  bolts,  &c.    ...         ...         

Add  profit  

Cost  of  each,  extra  only 


s. 

d. 

0 

11 

0 

7i 

0 

Sh 

0 

6 

0 

9.V 

0 

1 

0 

10.V 

--— 

SMITH  AND  lEONFOUNDEIi,   ETC.  243 

Caulking  Tank. — It  takes  two  men  four  days  of  10|-  hours 
=  84  hours,  to  caulk  a  5,000  gal.  cast-iron  octagonal  tank, 
supplied  by  Messrs.  Douglass,  Blaydon-on-Tyne.  Each 
tank  comprises  nine  bottom -plates,  and  16  side-plates  in  two 
heights,  of  f-in.  metal,  the  total  standing  7  ft.  high  and  12  ft. 
across.  The  weight  of  the  tank  complete  is  12,050  lb.,  and 
it  is  supported  on  a  brick  or  concrete  base.  To  form  the 
rust-joints,  4  cwt.  of  swarf  (iron  filings),  sal-ammoniac,  and 
sulphur  are  required,  also  160  lb.  of  screwed  bolts  and  nuts. 


r2 


CHAPTER    XIII. PLUMBER    AND 

ZINCWORKER. 

MEMOEANDA. 
Weights  and  Thicknesses  of  Sheet  Lead. 


Weight 

iu  pounds 

l)ev  foot 

super. 

Thickness 
in  inclies. 

Nearest 

simple 

fraction. 

Weight 

in  pounds 

per  foot 

super. 

Thickness 
in  inches. 

Nearest 
simjile 
fraction. 

1 
2 
3 
4 
5 
6 
7 

0-017 
0-034 
0-051 
0-068 
0-085 
0-101 
0-118 

8 
9 
10 
11 
12 
15 
59 

0-135 
0-152 
0-169 
0-186 
0-203 
0-255 
1-000 

A 
H 
i 

Milled  lead  is  rolled  in  sheets  20  ft.  to  35  ft.  long,  and  6  ft. 
to  9  ft.  wide,  and  is  made  from  1  lb.  to  12  lb.  weight  per  foot 
super. 

Cast  lead  is  made  in  sheets  about  6  ft.  wide  and  16  ft.  or 
18  ft.  long. 

Weight  of  Lead  Soil  and  Waste  Pipes  per  10  ft. 
Length. 


Internal  Diameter. 

6  lb.  Lead. 

7  lb.  Lead. 

S  lb.  Lead. 

in. 

lb. 

lb. 

lb. 

^ 

41 

48 

55 

3 

49 

57 

66 

H 

57 

67 

76 

4 

65 

76 

87 

5 

— 

94 

107 

6 

— 

112 

128 

These  weights  are  2  lb.  above  those  allowed  in  the  London 
County  Council  By-Laws. 
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Metropolitan  Weights  and  Thickness  of  Drawn  Lead 
Pipes  per  Yard  Run  : — 


Middling. 

Strong. 

Intemiil 

Diameter. 

Thickness. 

Weight. 

Thickness. 

Weight. 

in. 

in. 

lb. 

in. 

lb. 

I 

•14 

4 

•19 

6 

3 

•15 

6 

•20 

9 

1 

■16 

9 

■21 

12 

n 

•18 

12 

•23 

16 

li 

•19 

16 

•22 

18 

2 

•20 

21 

•23 

24 

Lead  pipes  up  to  1  in.  diam.  are  made  in  coils  of  60  ft.  long, 
li  to  2  in.     „  „  „  .36  ft.     „ 

21  to  6  in.     „  „  lengths  of  10  ft. 

Solder  Required  for  Joints. 


wiped  soldered  joint 

for 

I  in.  pipe  requires  %  lb.  of  solder. 

|in. 

1  lb. 

1  in. 

li  lb.       „ 

li  in. 

li  lb.       „ 

1^  in. 

If  lb.       „ 

2  in. 

2i  lb.       „ 

2}j  in.          „ 

2|  lb.       „ 

Expansion  of  lead  by  heat  =  1  ft.  in  349. 
Average  Weight  of  a  Full-Size  Plunge  Bath. 


Description  of  Material. 


Weight. 


Sheet  copper ■  76  lb. 

Enamelled  cast-iron I  800  lb. 

Slate     j  500  1b. 

Porcelain 500  1b. 

Marble 6001b. 


Zinc. 

Zinc  for  roofing  purposes  is  rolled  in  sheets  7  ft.  long  by 
3  ft.  wide.  It  may  be  rolled  of  any  additional  length  under 
10  ft.  at  an  extra  cost.  The  gauges  for  zinc  roofing  are  Nos. 
14,  15,  and  16. 
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Equivalent  gauges  and  weights  per  square  foot,  Vieille  IMontagne  Co. : — 

Weight  jier  Square  Foot. 
18|  OZ. 
21 1  OZ. 
24f  OZ. 

Approximate  weight  per  square,  including  corrugations  and  laps : — 

14  Gauge.  15  Gauge.  16  Gauge. 

144  lb.  169  lb.  192  lb. 

150  lb.  175  lb.  198  lb. 


line  Gauge. 

B.W.G. 

14 

21 

15 

20 

16 

19 

Descrii)tion. 
Square  roll  cap 
"  Italian  "  corrugation 


PEICES. 

Lead  Work. 

Milled  sheet  lead,  supplied  only  ...         ...         ...     per  ewt. 

Recasting  and   remilling   old   lead,    or   exchanging 
new  lead  for  old,  4  lb.  to  6  lb.  being  allowed  per 

cwt.  for  waste  and  dirt  ...         ...         ...         ...  ,, 

Add  to  two  last  items  if  cut  to  dimensions  required  ,, 
Labour  and  nails  in  laying  or  fixing,  dressing,  and 
bossing  up  lead,  exclusive  of  soldered  joints  and 

tacks     ...  ...  ,, 

^Milled  lead  and  laying  in  gutters  and  flats,  &c.       ...  ,, 

,,  ,,  flashings  to  parapets       ...  ,, 

Sheet  lead  taken  up  and  removed  to  store    ,, 

Close  iron  nailing,  1  in.  apart,  to  lead  or  zinc  ...  per  ft.  rur 

,,     zinc      ,,  ,,  ,,  ...  ,, 

,,     copper  ,,  ,,  ,,  ...  ,, 

For  open  nailing  deduct  50  per  cent,  from  foregoing 
Soldering  joints  (1  lb.  to  li  lb.  of  solder  per  foot), 

labour  and  materials  ...         ...         ...         ...         ...  ,, 

Flashings,  bedding  in  white  lead  (labour  and  white 

lead)       

Running,  in  lead  in  masourv   (including  lead  and 

fuel)        ' 

Wedging  flashing  with  lead      ...         ...         ...         ...  ,, 

Labour  to  welt     ...         ...         ...         ...         ...         ...  ,, 

,,  double    ...         ...         ...         ...         ...  ,. 

Dressing  to  IJ  in.  rounded  edges        ...         ...         ...  ,, 

Soldered  seam      ...         ...         ...         ...         ,, 

,,         angle      ...         ...         ...         ...         ...         ...  ,, 

Extra  labour  and  solder  to  cesspool    ...         ...         ...       each 

Soldered  tacks  or  dots,  including  screws       ...         ...  ,, 

Bossed  ends  to  rolls        ...         ...         ...         ...         ...  ,, 

Intersection  of  two  rolls  ,, 

Lead  Pipes. 

Patent  or  drawn  pipe,  2  in.  and  under  ...         ...  per  cwt. 

,,  ,,  above  2  in.       ...         ...         ...  ,, 

Soldered  sweep  pipes  and  bends  ...         ...         ...  ,, 

Haines'  patent  lead  encased  block-tin  pipe  ...         ...  ,, 

Fixing  pipes,  including  holdfasts,  but  exclusive  of 

soldered  joints ,, 


s. 

d. 

17 
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6 
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Lead  Vip^?,— continued. 


Description. 


Labour 
only. 


J-in.  lead  pipe,  middling 

|-in. 
1-in. 
1^-in. 
l|-in. 
2-in. 
2|-in. 
3-in. 


.per  ft.  run 


s.  d. 

Add  for  bends  in  drawn  lead  pipes,  J  in.  to  1  in.  diam.  each  0  G 

„                „                „             1  in.  to  2^  in.    ,,  „  0  9 

„               „               „            2Jin.  to3Jin.  „  ,,  19 

,,                ,,                ,,            3J  in.  to  4  in.   „  ,,  3  0 

Soldering  joints   of    lead  pipes,   including  labour, 

solder,  and  fire,  |-in.  pipe     ...         ...         ...         ...  ,,  10 

Ditto,  ditto,  1-in.  pipe   ...         ...         ...         ...         ...  ,,  13 

Ditto,  ditto,  IJ-in.  „      „  2  2 

Ditto,  ditto,  2-in.     „      „  3  3 

Soldered  ends  to  f -in.  pipe       ,,  0  6 

Old  lead  pipe  taken  up  and  removed,  exclusive  of 

digging per  lb.  0  0^ 

Covering  pipes  up  to  2  in.  diam.  with  two  thicknesses 

of  hair  felt,  bound  on  with  tarred  twine   ...         ...  per  yd.  run  0  6 

Leaded   joints  in  4-in.  cast-iron   socket   soil-pipes, 

including  lead,  gasket,  fuel,  and  all  labour          ...  each  1  2 
4-in.  soil-pipe  of  7  lb.  lead,  with  collars,  joints,  and 

fixing      ...         per  yd.  run  2  11 

Extra  for  bends  in  ditto,  about  2  ft.  6  in.  long        ...  each  6  4 

Extra  soldered  joints  in  ditto  ...         ...         ,,  3  0 

Boyle's  air-pump  ventilator,  8  in.  diam..  No.  227,  for 

4-in.  soil-pipe,  and  fixing      ...         ...         ,,  15  7 

Connection  of  soil-pipe  with  drain      ...         ...         ...  ,,  4  5 


Lead  Traps. 


Description. 

liin. 

2  in. 

21  in. 

3  in. 

4  in. 

Drawn   lead    traps,   P    or   S, 
8  lb.  lead,  s.o each 

Ditto,  with  brass  screw  plug. ..      ,, 
-iQ  .'.d    if    fixed,   including    one 

~\     soldered  joint  ,, 

14,  ± 

S.    d. 
2    2 

2  11 

3  0 

S.    d. 

3  9 

4  6 

4     0 

s.    d. 

5  6 

6  3 

5    0 

s.    d. 

7  3 

8  0 

5    6 

s.    d. 
9    0 

6    0 
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Brass  Valves,  Washers,  Wastes,  &c. 


Description. 


I  in.        1  in.       li  in.      14  in.       2  in. 


Round  closet  valves,  with 
screws,  nuts,  and  unions...  each 

Washers  and  wastes  for  lead 

cisterns ,,        10 

Ditto  with  screws  or  nuts  for 
iron  or  slate  cisterns,  screwed 
for  iron  pipe ,,        2     8 

Ditto   with  unions   for   slate  j 

cisterns ,,2     7 

Add  to  foregoing  if  fixed,  in- 
cluding soldered  joint    ,,       1     6 

Brass  plugs  only  to  wastes, 
and  fixing 

Pantry   washers   and    wastes, 

with  chains  and  gratings  ...      ,,        10 

Add  if  fixed,  including  soldered 
joint  to  waste  ,,       16 

Soldering-iu  brass  gratings  ...      ,,     '0     4 


d. 


4     0 

4     1 

1    9 

1  10 

1     3 

1     9 
0    5 


s.  d. 

6  3 

2  1 

5  0 

5  3 

2  1 

2  0 

1  6 

2  3 
0  6 


s.  d. 

2  6 

6  10 

6  10 

3  1 

2  3 

1  8 

3  0 
0  7 


s.  d. 

4  2 

11  0 

10  2 

3  9 

3  0 

2  2 

3  7 
0  8 


Brass  Cocks,  &c. 


Description. 


Screw-down  brass  bib-cocks, 
supplied  only  each 

Screw-down  gunmetal  stop- 
cocks, supplied  only   

High  -  pressure  horizontal 
ball  valve,  including  cop- 
per ball  and  rod  coiuplete 

Self-closing  bib-cock  of  ap- 
proved pattern 

Tylor's  "  The  Waste-nut  " 
bib-tap  

Add  to  the  above  if  with 
screwed  end 

Ditto  if  with  fly-nuts,  as 
for  boilers,  slate  cisterns, 
&c 

Ditto  if  with  W.I.  galv.  lever 
handles 

Fixing  cocks  and  valves,  in- 
cluding washers,  &c 

Ditto  bib-cocks  and  valves 
with  one  soldered  joint... 

Ditto  with  two  soldered 
joints 

Easing,  regulating,  and  ad- 
justing cocks  or  valves  ... 


i  in. 

s.    d. 

3     0 

3     4 

3     2 

7    0 

5     3 

0     3 

0    9 

0    8 

0    5 

0  11 

1  10 

0    9 

s.   d. 
4    0 


1  in. 


IJin. 


\k  in. 


5 

2 

4 

5 

12 

0 

8 

3 

0 

6 

1 

0 

0 

10 

0 

5 

1 

2 

2 

5 

0 

10 

s.    d.  s.    d. 

6  0  13    0 

7  0  15    0 

6     1  12    3 

15    6  — 

12     8  — 

0    9  13 

19  2    9 

13  16 

0  6  0    7 

1  5J  1  11 

3    0  3  10 

I 

12  16 


s.  d. 

19  0 

21  0 

18  2 


4  3 
2  0 
0  8 
2  6 

5  0 
2  0 
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Brass  Cocks,  &c. — coyitinned. 


Descriiition. 


Ferrules,  straight  or  elbow, 

with  ground  union  joint  each 

Ditto,  ditto,  screwed  for  iron  ,, 

Add  to  two  last  if  fixed ,, 

Union  joints  for  iron  pipes  ,, 

Ditto  if  fixed    ,, 

Union  joints  for  lead  pipes  ,, 
Ditto  if  fixed,  including  sol- 
dered joints ,, 

Brass  screw  union  with  fly- 
nut  for  iron,  and  joint  to 

lead  pipe   ,, 


s.  d. 
1  0 
0  8 
0  3 
0  10 


2     6 


s.  d. 

1  6 

1  2 

0  3§ 


3    9 


3     4 


lin. 


4  11 


4     0 


s.   d. 


0     4f 
3     3 


7     31 


4     8 


s.     d. 


0  5J 

4  3 

5  4J 
5  0 

9  10 


5     6 


Connection  with  Water  Company's  main,  say  22s. 


Water  Closets. 

The  "  Ovington  "  wash-down  and  trap,  s.o. 

Whiteware  pedestal,  pan  and  trap  in  one  ... 

Mahogany  seat...         ...         ...         

The  "  Avalanche  "  wash-out ... 

Trap,  with  vent  extra... 

The  "  Eos  "  (in  one  piece),  white 

The  "  Unitas,"  white  ... 

,,  raised  and  ornamented       

Bramah's  spring-valve  closet 

,,  copper  bellows  regulator... 

Hayward  Tyler's  best  quality  valve  closets,  brass  fit- 
tings   ... 

Shank's  "  Citizen  "  wash-down 

Hellyer's  "Optimus"  valve-closet,  with  waste  preventer 

Moule's  earth  closet,  self-acting 

Galv.  iron  brackets  for  closet  seats  ... 

Closet  seats,  with  hinge  cover,  mahogany,  best  quality... 

"  Artisan  "  white  basin  and  trap 

Fixing  only,  wash-down  w.c.  basin  and  trap,  with  hard- 
wood seats,  W.W.P.  cistern  and  brackets,  and  6  ft.  of 
flush-pipe,  complete 

Winn's  "Acme  "  galv.  iron  siphon  cistern,  s.o.    ... 

"The  Peckham "  galv.  iron  W.W.P.  cistern,  2  gals., 
s.o 

Deval's  patent  ditto,  ditto     

Galv.  iron  brackets  for  above  cisterns 

Field's  self-acting  flushing  siphon  cistern,  100  gals. 

50     „ 
20     „ 


s. 

d. 

each  14 

6 

„   34 

6 

17 

9 

16 

6 

1 

0 

„   29 

0 

„   40 

0 

75 

0 

„   92 

0 

„  105 

0 

„   63 

0 

28 

6 

„   127 

6 

„   45 

0 

3 

9 

„   33 

0 

6 

6 

„   15 

2 

„   28 

0 

„   24 

0 

„   27 

6 

1 

6 

„   192 

0 

„   144 

0 

„   108 

0 

„   54 

0 
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each 


per  ft.  run 
...  each 


s. 
7 
15 
2.3 
9 
2 
3 
0 
0 


0 
0 
6 
0 
6 
0 
8i 


37     G 


115 

9 

11 

3 

4 


Urinals. 

Small  angle  urinal,  13  in.  wide,  white,  unfixed    ... 
"  Bedford  "  ditto,  ditto 

Tylor's  urinal,  flushing  with  lip       

Cocks  for  urinals,  with  unions  both  ends  ... 
Fixing  only,  flat-backed  urinals,  including  waste-pipe 

,,          angular             .,                 ,,                 ,, 
Zinc  sparge  pipe,  f  in.  diam.,  and  fixed     ... 
Extra  for  stopped  end  

Lavatory  Basins. 

Lavatory  basin,  white,  10  in.,  with  overflow,  s.o.  ...  each 

„       14  in.  „  „         „ 

,,  ,,       16  in.,  with  washer  and  plug,  s.o ,, 

Add  if  fixed ,, 

Fixing  only,  Jenning's  basins,  complete     ...         ...         ...      ,, 

Doulton's  enamelled  slate  lavatory  tops,  2  ft.  6  in.  to  each 

person,  with  14-in.  basin,  plug,  valve,  and  skirting     ...      ,, 
Tip-up  with  oval  basin,  15J  in.  by  17J  in.,  enamelled  slate 

top  and  skirting 
Cam-action  lavatory  valve,  hot  or  cold,  yellow  metal 
,,  ,,  ,,  silvered   ... 

f -in.  gunmetal  screw-down  lavatory  valve  

|-in.  plated  ,,  ,,  ...... 

. f -in.  spring  stop  valve,  screwed  for  iron      ...         ,,  7     9 

Brass  flat  link  chain    ...         doz.  yds.      2     6 

Sinks. 

Fireclay  enamelled  sink,  36  in.  by  22  in.  by  10  in.,  and 
fixed     ...         

Jenning's  enamelled  pantry  sink,  42  in.  long        

Tyler's  or  Harston's  slop  sink,  20  in.  by  20  in.     ... 

Doulton's  slop  sinks  for  hospitals,  enamelled       

Housemaid's  slop-receiver,  with  slate  sink  and  J-in.  cock 

Haj-ward  Tyler's  slop-receiver,  white 

Tye  and  Andrews'  galvanised  iron  sink  trap,  3  in. 

Baths. 

Cast-iron  enamelled  bath,  5  ft.  6  in.  long,  supplied  only  ...  each 
Shank's  enamelled  metallic  "  Universal "  bath,  ditto     ... 
Galvanised  tinned  iron,  5  ft.  6  in.  long,  supplied  only    ... 
Copper  bath  ,,  ,,  ,, 

Zinc  bath  ,,  ,,  ,, 

Plain  porcelain  bath  ,,  ,,  ,, 

Earthenware  bath,  5  ft.  6  in.  long,  and  fittings,  first  class 
Fixing  only,  porcelain  baths  of  any  make,  and  connecting 

to  waste 
Cliff's  Roman  bath,  glazed  inside  only,  supplied  only     ... 

,,  ,,  glazed  in  and  out 

12-in.  Bracket  shower,  in  copper,  with  W.I.  tube,  handles 

and  chain 
Geysers   or   water   heaters   for   bath,   heats   2  gals,  per 

minute  ...        


ach  66 

6 

„   145 

0 

57 

6 

„   252 

0 

„   90 

0 

9 

0 

G 

9 

ach  130 

0 

„   127 

0 

„   100 

0 

„   210 

0 

70 

0 

„   207 

0 

„   315 

0 

10 

0 

„   150 

0 

„   280 

0 

38 

0 

80 

0 
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Hot-water  Pipes,  &c. 

The  following  prices  are  quoted  for  hot-water  pipes  by  a 
well-known  firm  of  heating  engineers  : — 


Description. 


Sin. 

4  in. 

s.    d. 

s.    d. 

1     8 

2     0 

1     9 

2     1 

1     8 

2    0 

1     8 

2     2 

2    8 

3    6 

— 

2     6 

— 

3    9 

2    9 

3    G 

2    0 

2     G 

1     8 

2    3 

11     0 

12    0 

12    6 

13    6 

3    8 

5    6 

5     3 

7    G 

Socket  pipes  in  9-ft.  lengths per  yard 

6-ft.       „       

Coil  or  spigot  pipes  in  9-ft.  lengths    „ 

Inside  bead,  spigot,  and  socket    each 

Outside  ,,  ,,  ,,  ,, 

Diminishing  bend  4  in.  to  3  in ,, 

Outside  ,,  ,,  ,, 

Octagon  bends,  double  sockets,  outside...  ,, 

,,  ,,  ,.  ,,         inside  ...  ,, 

Bends ,, 

Throttle  valves,  spigot,  and  socket ,, 

,,  ,,        double  sockets    ,, 

Three-way  siphon  ,, 

Four-way  siphon ,, 


ZiNCWORK. 


Description. 


12 
Gauge. 


Zinc  laid  complete  on  flats  or  gutters, 

including  rolls per  ft.  sup. 

Zinc  in  flashings  in  lieu  of  lead ,, 

Zinc  semi-circular  eaves  gutters,  5  in. 

diam.,  and  fixing    per  ft.  run 

Ditto,  4  in.  ditto ,, 

Ogee  or  moulded  eaves  gutters,  4  in. 

ditto  ,, 

Jlitres  or  angles  in  above  gutters   ...        each 

Stopped  ends  in  ditto    ,, 

Outlets  in  ditto  ,, 

Zinc   rainwater  pipes,  3  in.  diam., 

and  fixed  per  ft.  run 

Ogee  heads  for  ditto,  ditto    each 

Shoes  or  elbows,  ditto ,, 

Zinc  sparge  pipe,  f  in.  diam.,  per- 
forated and  fixed per  ft.  run 

Add,  if  copper ,, 

Labour  only  in  fixing  sheets  of  per- 
forated zinc per  ft.  sup. 


d. 
6J 


8J 
4 
8 
9 

n 


0    If 


14  16 

Gauge.     Gauge. 


s.     d. 
0    7J 


.s.    d. 
0    9 


0    8J     0  10 

0    9     I  0  105 
0    8     i  0    9* 


0  10 

0  4 

0  8 

0  9 

0  9 
3  9 

1  9 

0  8J 

0  4 


0     2       0     2A 


0  Hi 
0   4 

0  8 
0    9 

0  11 
4  9 
2     3 


'  Italian "    zinc     roofing,    including     ridging    and 


.s.    d. 


flashing,  No.  15  gauge 


...   per  square     55    0 
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ZixcwoRK — continiied. 

Polished  pewter,  3^  lb.  per  foot  super.,  nailed  on 
counter  tops  with  copper  nails,  and  dressing  round 
edges 

Ditto,  ditto  

Materials. 

(supplied  only.) 
Cement  for  water-closets 

Cement,  red  lead 

Charcoal,  alder  or  willow 

,,        animal 

Cloth,  soldering,  linen  tick 

Collars  and  washers,  lead,  for  small  pipes  or  cocks 

,,  ,,  leather,  ,,  ,, 

Dubbin,  currier's 

Felt  for  flanges 

Guttapercha,  sheet 

Hooks,  iron,  waU  or  pipe,  |  lb.  each  or  under 

,,  ,,  „        galvanised 

Indiarubber,  vulcanised,  for  flanges  of  pipes,  &c. 
Indiarubber  solution 
Red  lead,  ground  in  oil  ... 

White  lead,         ,,  

Lead  for  collars  and  flanges  of  large  pipes,  cut 

size 
Resin 

Sal-ammoniac 

Spirits  of  salts  (muriatic  acid)... 
Soda  ash    ... 
Solder,  pkimber's  (2  lead,  1  tin) 

,,      tinman's  (1  lead,  2  tin) 
Tallow,  Russian  ... 

Tin  in  blocks  or  ingots 

Tow,  white 

Tubing,  vulcanised  indiarubber,  |  in.  diam 


Washers,  lead      

,,        brass    

Wine,  spirits  of   ... 

,,      methylated 
Zinc  nails 
Zinc, ingot 

,,     sheet,  perforated  any  pattern 
Wages,  plumber's 

,,       plumber's  mate... 

,,       zincworker's       


.  per  ft.  sup. 

6 

10 

per  lb. 

1 

7 

per  lb. 

0 

2! 

n 

0 

3 

.  per  bushel 

2 

0 

») 

20 

0 

per  yard 

2 

0 

each 

0 

3 

»» 

0 

1 

per  lb. 

1 

3 

.  per  ft.  sup. 

0 

6 

per  lb. 

3 

0 

,, 

0 

4i 

,, 

0 

6J 

)i 

4 

6 

per  gal. 

G 

0 

per  lb. 

0 

3 

■ 

0 

3i 

)i 

0 

H 

>' 

0 

1 

,, 

0 

6i 

per  pint 

0 

6 

per  lb. 

0 

4 

>i 

0 

8 

• 

1 

1 

,, 

0 

6 

I. 

1 

3 

>> 

0 

3i 

.  per  ft.  run 

0 

9 

,, 

1 

0 

11 

1 

9 

per  lb. 

0 

4 

,, 

1 

6 

per  pint 

3 

6 

,, 

1 

0 

per  lb. 

0 

G 

,, 

0 

3 

.  per  ft.  sup. 

0 

5 

per  hour 

0 

11 

»» 

0 

7 

>) 

0 

11 

ANALYSIS. 

The  trade  discount  off  plumber's  brasswork  is  from  10  to 
15  per  cent.  Discount  2^  per  cent,  for  cash.  Discount  off 
sanitary  goods,  such  as  w.c.'s  and  lavatories,  10  per  cent. 
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The  allowance  for  waste  or  tare  on  old  lead  varies  from 
4  lb.  to  6  lb.  per  cwt. ;  but  4  lb.  is  that  most  generally 
adopted. 

In  selling  old  lead  it  is  customary  to  allow  120  lb.  to  the 
cwt.  Solder,  if  in  considerable  quantity,  is  cut  out  and  sold 
separately. 

Flats,  Gutters,  and  Flashings. — In  this  class  of  work  the 
expansion  and  contraction  of  the  metal  constantly  has  to  be 
allowed  for.  Sheets  not  more  than  2  ft.  6  in.  or  3  ft.  wide, 
and  drips  not  more  than  7  ft.  or  8  ft.  apart,  are  desirable. 
Flats  should  have  a  fall  of  at  least  1  in.  in  10  ft.  and  drips 
should  be  at  least  2  in.  high. 

In  gutters  a  fall  of  1^  in.  in  10  ft.  is  usually  allowed,  and 
the  lead  should  extend  at  least  9  in.  under  the  slates,  and 
6  in.  vertically  on  the  walls. 

Flashings  should  be  well  wedged  with  lead  wedges  into  a 
joint  of  the  brickwork,  and  then  be  pointed  in  Portland 
cement.  Where  they  are  inserted  into  a  groove  or  chase  in 
stonework,  they  should  be  "burnt  in  " — or,  more  accurately, 
melted  in — l)y  forming  a  temporary  clay  trough  under  the 
chase,  and  then  pouring  in  melted  lead.  Soakers  should 
extend  laterally  for  about  half  the  width  of  a  slate,  in  addi- 
tion to  the  part  which  is  bent  up  vertically  against  the  wall. 
Cover-flashings  should  overhang  the  lead  they  cover  to  a 
depth  of  at  least  4  in. 

Where  lead  has  to  be  secured  tightly  to  woodwork,  which 
should  be  as  seldom  as  possible  on  account  of  its  expansion 
and  contraction,  "  lead  dots  "  may  be  used.  They  are  made 
by  slightly  hollowing  a  place  in  the  woodwork,  dressing 
the  lead  into  the  hollow,  driving  a  strong  screw  or  nail 
through  the  lead  and  the  woodwork  in  the  centre  of  the 
hollow,  and  then  filling  up  the  depression  in  the  lead  with 
solder. 

All  soil  and  ventilating  pipes  should  be  blocked  out  from 
the  walls  so  as  to  avoid  the  use  of  bends  or  knees  at  plinths, 
&c,,and,  where  possible,  to  be  made  to  pass  straight  through 
the  eaves  instead  of  around  them. 

Solders. — Plumbers'  solders  are  composed  of  lead  and  tin, 
"  Coarse  solder,"  which  melts  at  about  480^  Fahr,,  contains 
2-|  parts  of  lead  to  1  part  of  tin.  Ordinary  solder,  melting 
at  about  440^,  is  composed  of  2  parts  of  lead  to  1  of  tin. 
"  Fine  solder  "  melts  at  about  380^^,  and  contains  equal  parts 
of  lead  and  tin.  Tinman's  solder  is  made  of  1  part  lead  and 
2  parts  tin.  By  adding  tin,  and  especially  by  adding  a  small 
quantity  of  bismuth,  still  more  fusible  solders  can  be  made  ; 
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and  pewterer's  fine  solder,  which  consists  of  1  part  of  lead 
to  2  of  tin  and  1  of  bismuth,  melts  below  the  boiling-point 
of  water.  Lead  by  itself  melts  at  620'.  Fine  solders,  which 
are  used  W'here  strength  is  not  specially  required,  are  melted 
by  a  copper  bit.  Coarse  solders,  on  the  contrary,  which 
make  stronger  joints,  are  melted  over  the  fire,  and  applied 
with  a  ladle. 

Ordinary  plumber's  solder  is  usually  priced  at  8cl.  per  lb., 
but  the  net  trade  price  is  6d.  Tinman's  solder  stated  at 
Is.  Id.  per  lb.  is  8c/.  net  trade  price. 

Average  Market  Prices. 


Per  ton. 

Per  cwt. 

£    s.     d. 

£    s.  d. 

Sheet  lead,  3  lb.  per  foot  super 

..     20     0     0 

=     10     0 

Pig  lead,  in  1  cwt.  pigs 

..     IS  10     0 

=     0   18     6 

Ziuc,  English 

..     33  10     0 

=     1  13     6 

,,     Vieille  Montague 

..     35     0    0 

=     1  15     0 

Tin,  English  ingots         

..  126  10    0 

=     666 

,,     Straits           

..  122  10     0 

=     626 

Spelter,  Silesian 

..     20     5     0 

=     10     3 

Note. — The  above  'prices  have  greatly  dropped  since  this 
book  was  loritten. 

Milled  Lead  and  Laying  in  Gutters  ami  Flats,  <&c. — The 
price  of  sheet  lead  is  often  as  high  as  £20  per  ton,  or  20s. 
per  cwt.  From  this  deduct  15  per  cent,  discount,  equals  17s. 
per  cwt.  Allow  GcZ.  for  loss  or  waste  on  cuttings,  w^hich  are 
sold  from  2s.  to  2s.  6fZ.  per  cwt.  less  than  cost,  and  4  lb. 
deducted  for  "tare."  For  labour  and  solder  put  down 
4s.  6f7.,  although  it  can  be  let  for  3s.  6f7. 

Sheet  lead,  less  15  per  cent,  discount,  per  cwt. 

Loss  on  cuttings... 

Labour  (about  5  hours  plumber)  and  solder  laying 

Add  10  per  cent,  profit ... 

Cost  per  cwi; 

Labour  and  solder  for  milled  lead  in  sinks  and  safes  would 
be  about  6s.  per  cwt. 

Milled  Lead  in  Flashings  to  Parapets. — The  lead  for  this 
costs  about  Is.  more  per  cwt.  than  for  gutters  and  flats,  and 
a  trifle  extra  labour,  making  a  total  of  25s.  4rf.  per  cwt. 


s. 

d. 

.  17 

0 

.     0 

6 

.     4 

6 

22 

0 

.     2 

2 

.  24 

2 
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Soldered  Aiujlc. — This  is  simply  solder  and  labour. 

.•<.  d. 

^  lb.  solder  at  S(Z 0     4 

Labovir  and  profit  ...         ...         ...         ...         ...     0     2 

Cost  per  foot  run       ...         ...         ...         ...         ...         ...     0    6 

Bossed  Ends  to  Rolls. — These  mean  extra  labour  and  solder, 
and  they  are  worth  from  Gd.  to  9d.  each,  including  profit. 

Lead  Pipes. — In  the  War  Department  Schedule  these 
are  taken  at  per  cwt.  of  all  sizes ;  but  in  ordinary  bills  of 
quantities  they  are  priced  at  per  foot  run. 

f-wi.  Strong  Lead  Pipe  and  Fixing. — By  a  reference  to 
the  "  Memoranda"  it  will  be  seen  that  this  size  and  strength 
weighs  9  lb.  per  yard,  or  3  lb.  per  foot  run.  Lead  pipe  is 
worth  more  than  sheet  lead,  about  2s.,  or  22s.  total  price 
per  cwt.,  less  15  per  cent,  discount,  equals  18s.  9f?.  per  cwt. 

s.  ,L 
j^5  cwt.  lead  pipe  at  18s.  Od.  per  cwt.  =  per  foot  ...         ...         ...     0    G 

Labour  and  solder,  wall  hooks  ...         ...         ...         ...         ...     0     -1 

0  10 
Add  10  per  cent,  profit ...         ...         ...         0     1 

Cost  per  foot  run        ...         ...         ...         ...         0  11 

Soldered  ends  to  ditto  6d.  each. 

Other  sizes  of  pipes  are  worked  out  in  exactly  similar  fashion, 
and  the  prices  for  labour  and  solder  would  be  for  pipes  :— 

1  in.     ...     1^  in.     ...     IJ  in.     ...     2  in. 

%;.     ...       5d.        ...       6d.       ...       Id. 

4-^7^.  Soil-pipe  of  7  lb.  Lead,  ivith  Collars,  Joints,  and 
Fixing. — This  is  the  usual  size  and  weight  specified  for  a 
soil-pipe.  A  4-in.  diam.  pipe  is  rather  more  than  a  foot  in 
girth,  and  so  the  weight  would  be  7-i  lb.  per  foot  run,  to  which 
add  1|  lb.  for  tacks  and  solder,  or  9  lb.  total.  (See  weights 
in  "  Memoranda.")  Soil-pipe  costs  about  4s.  per  cwt.  more 
than  sheet  lead,  or  24s.  less  15  per  cent,  discount,  equals 
20s.  bd.  per  cwt. 

s.  d 
■3-^2  cwt.  mill-drawn  lead  pipe  and  tacks  at  205.  5f^.  ...         ...     1     8 

Labour  fixing,  including  solder,  &c 1     0 

2     8 
Add  10  per  cent,  profit  ...         ...     0    3 

Cost  per  foot  run        ...         ...     2  11 


s. 

d. 

4 

6 

1 

0 

0 

3 

5 

9 

0 

7 
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Extra  for  Bends  in  ditto. — This  is  labour  and  solder  only, 
the  bends  being  already  measured  in  the  length  of  pipe. 

Labour,  3  hours  plumber  llr^.,  and  mate  7d.,  at  l.s.  6d 

IJ  lb.  solder  at  8f/ 

Fuel,  &c.,  say 

Add  10  per  cent,  profit  

Cost  of  each 6 4 

Extra  for  Soldered  Joints  in  ditto. — These  are  -worth  3s. 
or  3s.  6d.  each  for  labour,  solder,  and  profit. 

Soldered  Joint  to  1-^in.  Lead  Pipe. — This  is  made  up  as 
follows,  but  the  amount  of  solder  will  vary  with  the  work- 
man.    (See  "  Memoranda.") 

If  lb.  solder  at  8f/ 

Half-hour  plumber  and  mate  at  lid.  and  Id 

Fuel,  &c.  

Add  profit  ...         ...         

Cost  of  each ...         ...         

Boyle's  Air-pump  Ventilator,  8  in.  diam.,  for  4-in.  soil-pipe, 
and  fixing,     Design  No.  227. 

s.    d. 

Cost  of  8-in.  ventilator  ...         ...  10    G 

Four  hours  plumber  at  llrf ...         ...     3     8 

14     2 
Addprofit  1     5 


s. 

d. 

1 

2 

0 

9 

0 

OS 

1 

llf 

0 

2i 

2 

2 

Cost  of  each 15    7 


Connection  of  Soil-pipe  with  Drain. — As  a  simple  connec- 
tion, without  bend  or  brass  collar,  this  would  include  a  lead 
flange  out  of  7  lb.  lead,  soldered  to  4-in.  pipe  fitted  to  socket  of 
drain-pipe,  and  sealed  with  cement.  This  flange  or  collar  is  for 
the  purpose  of  thickening  the  pipe  where  it  joins  the  drain. 
If  the  collar  is  1  ft.  long  it  would  be  about  1  sq.  ft.  in  area. 

s.  d. 
Lead  flange  out  of  7  lb.  lead  ...         ...         ...         ..  ...         ...     1     6 

Labour  and  solder       ...         ...     2    0 

Making  good  in  cement  ...         ...         ...         ...         ...         ...     0    6 

4     0 
Addprofit  0    5 

Cost  of  each   ...  ...  ...  ...  ...  ...  ...     4     5 
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Drawn  Lead  Traps.— 8  lb.  lead  is  used  in  these.  One 
soldered  joint  is  taken.  For  amount  of  solder  see 
"  Memoranda." 

2-in.  trap.     Cost  of  2-in.  trap,  with  brass  screw  plug 

One  joint,  2J  lb.  solder  at  8fZ.  

One  hour  plumber  and  mate  at  llrf.  and  7fc? 

Fuel,  &c.,  say 


Add  profit 

Cost  of  each 


4-in.  trap.     Cost  of  4-in.  siphon  trap,  8  lb.  lead 

1  joint,  4|  lb.  solder  at  8(Z 

1  hour  plumber  and  mate  at  Ud.  and  Id.  ... 
Fuel,  &c.,  say 


Add  profit  1    4 

Cost  of  each  ...        ...         ...         ...  15    0 


Plumber's  fittings  and  brasswork  comprise  a  large  variety 
of  articles,  and  can  only  be  priced  by  referring  to  the  illus- 
trated catalogues  and  price  lists  of  well-known  manufacturers. 
But  the  labour  in  fixing,  soldering,  &c.,  is  not  so  easily  found, 
as  the  time  required  by  a  plumber  and  his  mate  is  seldom 
uniform.  The  analysis  is  simple  and  easy  enough,  however, 
and  it  is  only  necessary  to  give  a  few  examples.  The  differ- 
ence between  good  and  cheap  plumbing  is  very  great,  as 
lighter  weights  can  be  easily  substituted  for  the  heavy  ones 
specified. 

2-m.  Pantry  Washer,  Ping  and  Chain,  with  perforated 
bottom,  screw  shank,  and  fixing  complete. 

Washer  and  waste,  with  chain  and  grating  

1  joint,  2^  lb.  solder  at  8f^ 

Fuel,  &c.,  say    ...         ...         ...         

1  hour  plumber  and  mate  at  Ud.  and  Id.  ... 

Add  profit  

Cost  of  each  ...         ...         ...         ...         ...         ...         ...     5    9 

^-in.  Brass  Screiv-Down  Bib-Cock,  screwed  for  iron  pipe, 
and  fixed.     Farmiloe's  price  is  4s.,  and  there  is  the  joint. 

H.E,  S 


s. 

d. 

2 

2 

1 

6 

0 

1 

1 

6 

5 

3 

0 

6 

s. 

d. 

4 

0 

0 

4 

.     0 

9 

5 

1 

ly-nut 

.     0 

7 

.     5 

8 

for  iron 

s. 

d. 

.    1 

9 

.     0 

8 

.     0 

0* 

.     0 

2 

.     0 

ih 

3 

0 

.     0 

4 
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Cost  of  J-in.  cock,  with  screwed  end 

J  lb.  solder  at  8(7 

^  hour  plumber  and  mate  at  11(7.  and  Id. 


Add  profit  ...         ...         

Cost  of  each  ... 

f -tn.  Brass  Screto  Union,  or  connector,  with  fly-nut  for  iron 
or  slate  cistern,  and  joint  to  lead-pipe. 

Cost  of  |-in.  union       ...         

lib.  solder  at  8f7. 

Fuel,  &c.  

Red-lead  for  joint 

J  hour  plumber  and  mate  at  llf7.  and  7(7.  ... 


Add  profit 

Cost  of  each    ...         3     4 

Connection  tvith  Company' s  Main. — Allow  for  making  con- 
nection with  water  company's  main,  including  |-in.  brass 
screw  ferrule,  soldered  joint,  opening  and  making  good  road, 
fees,  &c.  This  is  an  item  that  can  only  be  satisfactorily 
priced  out  by  knowing  the  site  and  the  district  company's 
fees,  and  if  any  length  of  pipe  is  required  to  connect  with 
main.  The  charge  by  the  West  Middlesex  Company  is  about 
155.  for  opening  the  ground,  providing  ferrule,  and  fixing  it. 
This  is  a  very  moderate  one,  the  New  River  charging  much 
higher.     The  following  is  an  imaginary  t}^ical  case. 

Company's  fee ...         

Brass  ferrule 

Soldered  joint  to  5-in.  lead  pipe 

Opening  and  making  good  road,  half  a  day's  labour,  or  5  hours 
labourer  at  6f7. 

Add  profit 

Total  cost 

Hopper  Closet  and  Fixing. — The  following  analysis  of  this 
item  has  been  given  in  the  Building  Neics.  The  closet  to 
be  a  short  hopper,  with  flushing  rim,  on  pedestal, 
with  8-lb.  lead  siphon  trap ;  also  one  galvanised  3-gallon 
siphon  water-waste  preventer  on  brackets,  pull  and  chain, 


s. 

(7. 

15 

0 

1 

6 

1 

0 

2 

6 

20 

0 

2 

0 

22 

0 
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and  make  connection,  joints,  &e.  Such  closets  are  obtain- 
able in  several  qualities.  Nicholls  and  Clarke's  "  Isis  "  pan 
and  trap  in  two  pieces  costs  6s.,  cane  colour  and  white 
basin  trap.  It  is  a  cheap  and  efficient  closet,  with  a  4i-in. 
water  surface.  With  the  same  basin,  but  with  lead  trap,  the 
price  is  18s.  9(Z. 

Cost  of  hopper,  with  lead  trap 

3-gal.  galvanised  water- waste  preventer  cistern 

l:|-in.  lead  flush  pipe  from  ditto  and  fixing,  say  10  ft.  run 

at  Is.  2(Z 

2  soldered  joints  at  2s. 

J-in.  supply  pipe  to  waste-preventer  cistern  and  fixing,  2  ft. 

run  at  Qd.  ... 
Stop-cock,  with  unions  at  ends     ... 
^-iu.  lead  overflow  pipe  through  wall,  2  ft.  run  at  Qd.... 

Add  10 'per  cent,  profit       ...         ...         ...         

Cost  of  each,  complete 

Water  -  waste  Preventing  Cistern.  —  There  are  many 
varieties  of  cast-iron  water-waste  preventing  cisterns,  from 
8s.  M.  to  £3  each.  A  good  one  costs  21s.,  and  should  hold 
three  gallons. 

Cost  of  cistern 

Two  brackets,  chain  and  ring 

Labour  fixing,  including  ^-iu.  supply  joint,    j-in.    overflow 
joint,  and  1^-in.  service  joint 

Add  10  per  cent,  profit        

Cost  of  each 

Ordinary  galvanised  wrought-iron  cisterns  cost  from  2d. 
to  4f?.  per  gallon,  supplied  only. 

Lavatory  Basin,  and  Fixed. — White  glazed  lavatory  basin, 
16  in.  diameter,  with  1-in.  brass  washer,  plug,  and  chain. 

Lavatory  basin,  16  in.  diameter 

1-in.  washer,  &c.,  and  fixing 

Bedding  basin  in  red-lead  putty 
Soldered  joint  to  1-in.  pipe 


Add  profit  ...         ...         

Cost  of  each     ... 

b2 


£    s. 
1     1 
0     3 

0    8 

0 
0 

6 

1  12 
0    3 

6 
3 

1  15 

9 

s. 

d. 

.     3 

0 

.     3 
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.     0 
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.     0 

10 
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4 
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Fireclay  Enamelled  Sink,  and  Fixed. — The  sink  is  36  in. 
by  22  in.  by  10  in.,  and  is  fixed  on  strong  iron  brackets. 


Cost  of  sink,  say 

Brackets        

Overflow  and  fixing... 


Add  profit 

Cost  of  each 

Cast-iron  Bath,  and  Fixed. — Provide  and  fix  complete  a 
superior  quality  cast-iron  enamelled  bath,  5  ft.  6  in.  long,  in 
bathroom.  The  same  authority  in  the  Building  News 
gives  the  following  : — 

Cost  of  bath,  supplied  only  

10  ft.  run  1^-in.  lead  overflow  pipe,  carried  through  wall,  at 

Is.  £(:('.  per  foot      ...         ...         

One  soldered  joint  to  ditto 

One  copper  flap  and  soldering  to  pipe     ... 

30  ft.  run  1^-iu.  lead   waste,  and  fixing  with  cast  tacks,  at 

Is.  6(Z.  per  foot      ...         

Incasing  ditto  with  slag  wool 

One  connection  of  1^-in.  lead  pipe  to  cast-iron  3  in.  diam. 

pipe,  brass  thimble,  and  caulking 
Copper  waste  with  trap,  and  connect  to  hath  ... 

8  ft.  run  1-in.  lead  supply  to  bath  at  Is 

Two  soldered  joints  to  ditto  at  Is.  3d.     ...         ...         

Provide   and   fix  two   plated   screw-down   taps  to   bath,   at 

25s 


Add  10  per  cent,  profit 
Total  cost  ... 


Hot-water  Cylinder. 

Fix  at  side  of  kitchen-range  a  wrought-iron  frame  on 
brackets,  and  a  50-gallon  strong  galvanised  iron  circulating 
cylinder,  with  pipes,  connections,  &c.,  complete. 

This  item  would  embrace  several  details  :  the  drilling  of 
cylinder  for  l^in.  flow  and  return  steam-pipe,  a  gunmetal 
stop-cock  to  shut  off  cold  supply  with  square  head  and 
spanner  above  the  trap,  a  short  length  of  pipe  with  bib-cock 
to  empty  cylinder,  encasing  cyUnder  with  asbestos,  a  short 
length  of  pipe  on  top  of  cylinder,  and  dead-weight  safety- 


£    s. 
6  10 

d. 
0 

0  11 
0     1 
0     1 

8 

10 

6 

2    5 
1     0 

0 
0 

0    7 
2    0 
0     8 
0     2 

6 
0 
0 
6 

2  10 

0 

15  18 
1  12 

0 
0 

17  10 

0 

/ 


\ 


£  s. 

d. 

4  0 

0 

1  5 

0 

2  10 

0 

0  12 

0 

1  15 

0 

0  10 

0 

1  10 

0 

1  0 

10 

0  10 

0 

0  12 

0 

1  4 

0 

1  4 

0 

0  4 

7 

1  0 

0 

0  18 

0 

18  15 

5 
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valve.     The  several  items  may  be  put  down  thus  (from  the 
Building  News) : 

A  50-gallon  galvanised  iron  cylinder,  say 

Iron  frame  on  brackets,  &c.,  say  ... 

30  ft.  run  l|-in.  steam-pipe,  flow  and  return,  from  boiler  to 

cylinder,  &c..  Is.  3(L  per  foot 

Three  drillings  in  boiler,  at  4s.     ...         ...         ...         

Gunmetal  stop-cock,  with  square  head  and  spanner,  including 

joints  and  a  draw-off  bib-cock,  say 
Two  connections  to  cylinder,  5s.  ... 

Incase  cylinder  with  asbestos,  say  

25  ft.  run  1-in.  steam-pipe,  flow  and  return,  lOf^ 

12  ft.  1-in.  steam  exhaust,  carried  above  roof   ... 

Dead-weight  safety-valve  and  fixing        

12  ft.  run  1-in.  pipe  to  bath,  including  taking  up  and  relaying 

floor,  bends,  &c.,  2s. 

82  ft.  run  f-in.  pipe  to  supply  sinks,  9f? 

11  ft.,  taking  up  floor,  notching  joists,  &c.,  5d. 

No.  2.     Screw-down  1-in.  stop-cocks  to  bath,  with  joints,  lOs. 

,,        f-in.  bib-cocks,  9s.  


Hot-water  Apparatus. 

Provide  and  fit  up  complete  to  architect's  satisfaction  a 
hot-water  apparatus  from  kitchen  boiler,  including  all 
necessary  return-and-flow  wrought-iron  pipes,  a  hot-water 
cistern  in  first-floor  lavatory  to  hold  20  gallons,  all  necessary 
bends,  elbows,  taps,  branches,  and  connections  to  bath, 
lavatory  sinks,  &c. 

It  is  best  to  provide  a  sum  for  this  work,  or  obtain  an 
estimate,  as  any  correct  pricing  of  this  item  is  not  possible 
without  a  careful  inspection  of  plans,  the  length  of  pipes 
from  boiler  to  hot-water  tank  and  cold  cistern,  the  length  of 
branches,  the  number  of  fittings.  Let  us  suppose  a  three- 
story  dwelling-house,  the  cold-waiter  cistern  in  the  upper 
story,  the  hot-water  cistern  in  the  floor  beneath  near  ceiling 
of  lavatory  or  bathroom,  and  the  boiler  in  kitchen  on  gi-ound 
floor — a  very  ordinary  arrangement.  The  boiler  and  cistern 
are  provided  already.  There  would  be  a1)out  30  ft.  of  1^-in. 
steam-pipe,  to  flow  and  return  from  boiler  to  cylinder  at, 
say,  Is.  per  foot ;  add  to  this,  notching  joists,  relaying  floors, 
and  all  connections,  say  Is.  9(/.  per  foot. 

£   s.  d. 
Cost  of  steam-pipe,  &c ...         ...         ...         ...     2     2     6 

2  drillings  in  boiler  and  connections        ...         ...         0     5     0 

3  connections  to  tank,  2s.  6d.  each  ...         ...         ...         ...     0     7     G 


Carried  forward        2  15    0 
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Brought  forward      

Hot- water  tank,  20  gallons,  and  fixing  on  l)carers,  &c. 

No.  4  bends   ...         

1-in.  stop-cock,  with  spanner        

No.  3  tee-pieces,  at  2s.  Gf? ...         

8  ft.  run  1-in.  steam  exhaust  turned  over  into  cistern,  at  Od. 
1  joint... 

15  ft.  J-in.  branch  to  sink  ...         ...         ...         

5  ft.  3-in.  ditto  to  bath,  with  connections,  say  ... 


Add  10  per  cent. 


These  are  approximate  prices. 

Provide  and  fix  on  strong  iron  brackets  a  50-gallon  strong 
galvanised  iron  circulating  cylinder. 

The  cost  of  cylinder  would  be  about  £4  10s.,  and  Ijrackets, 
say,  15s. 

£    s.  d. 

Cost  of  cylinder        4  10    0 

Brackets         0  15    0 

Labour  fixing,  say ...         ...     0    5    G 


k  s. 

d. 

2  15 

0 

2  14 

0 

0    8 

6 

0  13 

6 

0    7 

6 

0    G 

0 

0    2 

6 

0  11 

0 

0    G 

0 

8     4 

0 

0  IG 

G 

9    0 

6 

5  10    G 


One  estimate  for  this  work  is  put  down  at  £7  10s. — a 
very  high  price. 

ZiNCWORKEE. 

Zincwork  is  measured  by  the  foot  super.,  allowances  being 
made  for  drips,  laps,  and  passings.  For  roofing  purposes 
the  sheets  are  from  7  ft.  to  10  ft.  in  length,  and  2  ft.  8  in.  to 
3  ft.  wide,  the  gauges  and  weights  being  already  given  in 
"  Memoranda."  The  Vieille  Montagne  zinc  system  of  laying 
is  considered  the  best  (see  Messrs.  Braby's  pamphlet).  Zinc 
flashings  are  formed  like  those  of  lead,  and  the  edges 
stiffened  by  being  turned  round  to  form  a  bead.  Drips  to 
flats  should  be  2^  in.  deep,  and  to  gutters  1^  in.  deep. 
Soldering  should  he  avoided.  It  is  usual  to  add  40  per  cent, 
for  rolls,  turns,  laps,  welts,  and  flashings,  to  the  measure- 
ment as  laid  on  a  plain  flat. 

The  price  of  Vieille  Montagne  zinc  is  £35  per  ton,  or  35s. 
per  cwt.  (Of  late  the  price  has  dropped  to  £25  per  ton.) 
As  No.  14  gauge  weighs  18f  oz.  per  foot  super.,  it  follows 

1     3 

that  the  price  is  ^^  of  35s.  equals  4^f7.  per  square  foot. 
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Zincwork  is  generally  let  to  a  zincworker,  or  to  a  zinc 
company,  who  will  lay  it  complete  and  better  than  ordinary 
workmen.  If  the  contractor's  own  men  lay  it,  the  cost 
would  be  detailed  as  follows,  including  rolls,  as  these  are 
added  to  the  superficial  measurement.  The  day-work  price 
of  the  London  Zinc  Workers'  Society  is  ^^d.  per  hour. 

No.  14  gauge  zinc,  per  foot  super 

Waste  in  cutting  

Labour  and  profit,  say  

Cost  per  foot  super 


s. 

d. 

0 

^\ 

0 

1 

0 

2 

0 

n 

3         „ 

=  1  bag. 

30 

=:1  ton. 

10  bags               ,, 

^1  ton. 

1  barrel  of  lime 

=  5  ft.  cube. 

CHAPTER  XIV. PLASTERER. 

MEMOEANDA. 

Lime. — 100  tons  of  blue  lias  lime  yield  59|-  tons  of  quick- 
lime, 1,583  bushels  of  ground  lime,  and  2,063  bushels  of 
slaked  lime ;  74  gallons  of  water  are  required  for  slaking 
1  ton  of  quicklime. 

1  bushel  of  lias  lime  =  75  lb.  1  bushel  of  stone  lime  =  70  lb. 

2        ,,  ,,  =  1  sack. 

16        ,,  ,,  =  1yd.  cube. 

8  sacks  ,,  =  1yd.  cube. 

2  yards  cube     ,,  =lton. 

A  "  hundred  "  of  lime  ^  100  pecks,  or  25  bushels. 
A  chaldron  (dry  measure)  =  32  striked  bushels,  or  41  ft.  cube. 
A  single  load  =  a  hundred  of  lime  =  1  cubic  yard  heaped  up. 
A  cubic  yard  =  21  striked  bushels,  or  27  heaped  bushels. 
A  striked  bushel  =  1-284  cubic  ft.,  or  ^V  yard  cube. 

Sand. 

1  yard  cube  of  dry  sand  =  22  cwt. 

„  wet     ,,     =  30  cwt. 

,,  sand  =  1  single  load. 

.,  ,,      ^  21  striked  bushels. 

1  bushel  of  sand  :^  107  lb. 

3       ,,  ,,  =1  barrel. 

20  feet  cube  of  river  sand  =  1  ton . 

21  ,,  pit        ,,     =1  ton. 

Hair. 

A  bushel  of  dry  hair  weighs  about  14  lb.,  and  is  classed 
according  to  quality  as  Nos.  1,  2,  and  3,  the  latter  being  the 
best. 

Add  1  lb.  of  hair  to  every  2  ft.  cube  of  coarse  stuff  for 
good  work. 

Add  1  lb.  of  hair  to  every  3  ft.  cube  of  coarse  stuff  for 
ordinary  work. 

Laths. 

A  bundle  contains  360  to  500  ft.  run,  according  to  length 
of  lath. 

The  lengths  vary  from  3  ft.  to  5  ft.,  increasing  6  in.  at  a  time. 

The  number  of  laths  in  a  bundle  therefore  varies.  They 
are  spaced  about  f  in.  apart.     Thirty  bundles  =  1  load. 
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Single  fir  laths  are  1  in.  broad  by  i  in.  to  ^  in.  thick. 
Lath  and  half -laths  are  1  in.  broad  by  ^  in.  to  ;|  in.  thick. 
Double  laths  are  1  in.  broad  by  \  in.  to  I  in.  thick. 
1  yard  super,  requires  24  laths,  each  3  ft.  long. 

„  „  21     „        „      3  ft.  6  in.  long. 

Nails. 

Lath  nails  are  either  wrought,  cut,  or  cast.  The  latter, 
being  cheapest,  are  most  often  used.  For  the  best  work 
they  should  be  galv.,  or  of  zinc. 

Single  lath  nails  are  |  in.  long,  and  950  weigh  1  lb. 
Lath  and  half  nails  are  J  in.  long,  and  850  weigh  1  lb. 
Double  lath  nails  are  1  in.  long,  and  750  weigh  1  lb. 

Portland  Cement. 

1  bushel  of  Portland  cement  =  112  lb. 

2  bushels  ,,  ,,  =1  bag. 

1  bag  ,,  ,,  =  2^  ft.  cube. 

1    „  ,,  ,,  =  2  cwt. 

10  bags  ,,  ,,  =1  ton. 
1  ft.  cube  „  „  =  83  lb. 
1  cental,  London  custom  =  100  lb. 
1  bag                  „             „  =  200  lb. 

1    ,,  ,,  ,,  =z  2  centals. 

11  bags  ,,  ,,  =1  yd.  cube, 
1  yd.  cube         ,,            ,,  ^1  ton. 

1  cask,  or  4  centals,  net  =  400  lb. 

Plaster  of  Paris. 

1  bag  of  plaster  of  Paris  =:  14  lb. 

1  sack  ,,  ,,  =  2  cwt. 

1    ,,  ,,  ,,  =3  bushels. 

1  bushel         „  „  ==  75  lb. 

1  cask  ,,  ,,  =  2A  cwt. 

10  sacks  ,,  ,,  =  1  ton. 

Eoman  Cement. 

1  bushel  of  Roman  cement  =  78  lb. 

3  bushels  ,,  ,,  =  1  sack. 
5  ,,  ,,  ,,  =  1  cask, 
1  cask                 ,,              ,,      =  3|  cwt. 

1     ,,  ,,  ,,      =  4  ft.  cube. 

1  ft.  cube  „  „       =  60  lb. 

1  bushel  of  Roman  cement  and  1  sand  cover  4^  sq.  yds.,  §  in.  thick. 

Parian  Cement. 

1  bushel   of   Parian   cement  ^  75  lb. 
3  bushels  ,,  ,,         ^1  sack. 


1  sack 
1  cask 
1     „ 
1     .. 


=  2  cwt. 
=  2^  cwt. 
=  4  bushels. 
=  1+  sacks. 
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Keen's 

Cement. 

1  bushel 
3  bushels 
1  sack 
1  cask 
1     „ 
1     „ 

of   Keen's 

cement 

=  75  lb. 
=:  1  sack. 
=  2  cwt. 
=  2J  cwt. 
=  4  bushels. 
=  1;^  sacks. 

1  part  Keen's  cement  and  2  parts  sand  will  cover  15  yards  super. 
J  in.  thick. 

4  bushels  of  Keen's  or  Parian  cement  and  4  bushels  of  sand  will  cover 
10  yards  super.  ^  in.  thick. 

Miscellaneous. 
1  cwt.  of  Martin's  cement  neat  will  cover  3  yards  super.  J  in.  thick. 
1  cwt.  of  Martin's  cement  with  equal  sand  will  cover  6  yards  super 
J  in.  thick. 

1  bushel    of    selenitic    lime  =  62  lb. 

1  sack  „  „  =  132  lb. 

17  sacks  ,,  ,,  =1  ton. 

About    two    hods  of    plaster  =  1  bushel. 

1  firkin  of  double  size  =  48  lb. 

2  dozen  whiting  =  1  cwt. 
1  cubic  yard  of  coarse  stuff  =  1  load. 
Weight  of  1  yard  super,  lath,  plaster, 

float,  and  set  ceilings  =  98  lb. 

A  box  13  in.  x  13  in.  x  13^  in.,  or  12  in.  x  12  in.  x  15|  in.,  inside 
measurements,  will  hold  1  bushel  of  Portland  cement. 
A  pound  of  glue  makes  a  gallon  of  size. 

Proportions  of  Materials. 
Lime  and  Sand  (quantities  based  on  Seddon). 


Description  of  Work. 

'^ 

■a 

■3 

c4 
1^ 

II 

El 

0  3 

II 

To  cover  100  yds.  super. — 
Rendering,  1  coat  

yds. 

cube. 

1 

2 

1 
2 
2i 

yds. 

cube. 

2 

2 

2^ 

2 

2 

^ 

cwt. 

gal. 
100 

200 

250 
100 
220 
270 

b'dls. 

22^ 
22^ 
224 

1 

lb. 

14 
14 
14 

i 

hrs. 

18 

Render  1  coat,  and  set  with 
fine  stuff    

27 

Render,  float,  and  set  with 
fine  stuff    

Lath  and  plaster,  1  coat    ... 
Lath,  plaster,  and  set 

45 
27 
45 

Lath,  plaster,  float,  and  set 

To  cover  4 J  yds.  super. — 
Lathing  only,  lath  and  half 

60 

1 
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Lime  and  Sand — continued. 


^  ft.  cube  unslaked  lime 
^^  ft.  cube  plaster  of  Paris 
1  gallon  of  water 


will  cover  1  yard  super. 
setting  with  putty 
and  plaster. 


Portland  Ckment. 


Proportion  of  Materials. 

iin. 

8    '"• 

fin. 

Jin. 

lin. 

1  bus.  of  cement,  neat  

1  ditto,  to  1  bus.  (Jj  yd.  cube) 

of  sand 

1  ditto,  to  2  ditto  (^^  yd.  cube) 

of  sand 

1  ditto,  to  3  ditto  (^\  yd.  cube) 

of  sand    

yds. 

super. 
2-8 

4-4 

6-4 

8-6 

10-8 

13-4 

yds. 

super. 
2-4 

3-8 

5-6 

7-5 

1      9-7 

1 

1    11-7 

yds. 

super. 

21 

3-3 

4-8 

6-4 

8-7 

100 

yds. 

super. 
1-7 

2-7 

4-0 

5-4 

7-0 

8-3 

yds. 

super. 

1-4 

2-2 

3-2 

4-3 

1  ditto,  to  4  ditto  (^^yd.  cube) 

5-4 

1  ditto,  to  5  ditto  {^\  yd.  cube) 
of  sand      

6-7 

For  labour  see  "Analysis." 

Robinson's  Cement. 

1  cwt.  of  neat  cement  =  IJ  imperial  bushels. 
1     ,,  ,,  will  cover  15  yards  super.  J  in.  thick. 

1     ,,     cement  and  1  sand     ,,        7  ,,  ^  in.       ,, 

1     „  >.  2     „        „       11  „  ^in.       „ 

1     „  „  3     „        „       15  „  Jin.       „ 

1  cwt.  mastic   )    will  cover  5  yards  super.  ^  in.  thick, 
1  gal.  oil     ...    )"         „         2J  „  I  in.       „ 

LiMEWHITING  AND  COLOURING. 


1 
Description  of  Work. 

1 
3 

1 

3 

IE 

3 

1 
&< 
§- 

3 
0 

1 

s 

03 

0  "5 

r 

To  cover  100  yds.  super. — 
Limewhite   1  coat  

bsh. 
1 

gal. 

lb. 
4 

lb. 

12 
21 

10 
12 

lb 
1 

lb. 
or 

gal. 

1| 
2S 

2 

lb. 
3 

lb. 

lb. 

hrs. 
6 

12 

Whitening,  with  whiting 

7 

14 

Colouring    in    distemper, 

stone  or  buff,  1  coat    ... 

Ditto,  French  grey,  1  coat 

8 
8 
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Hough-Casting. 


Description  of  Work. 

Lime. 

Sand. 

Hair. 

i 

3 

1 

o 

h  h  o 

To  cover  100  yds.  super. — 

Rough-casting,  2  coats  ... 
Ditto,  coloured  buff 

bsh. 

20 
20 

yds. 
cube. 

2 

2 

cwt. 

yds. 
cube. 

3 

5 

lb.     lb.  1  hours. 

-  i  -         15 
5    1    1    !       1.5 

1 

Straight. 

Curved 

s.     d. 

s.    d. 

.    per  yd. 

sup 

0  n 

0    9 

0  Hi 

1     1 

1     2 

1     4 

1     1 

1     5 

1     4 

1     7 

1     7 

1  10 

PEICES. 
Kendering  with  Haired  Moktar. 


Rendering,  1  coat     ... 

,,         and  set  with  fine  stuff 
,,         2  coats  ,, 

Bender  and  float  ,, 

Render,  float,  and  set  with  fine  stuff 

,,        with  putty  and  plaster    ... 
Add  if  the   rough  coats  are  gauged,  for 

each  coat ...  ,,  0    2 

Lathing  and  Plastering. 

Lathing  only,  lath  and  half  ...         ...    per  yd 

Lath  and  plaster,  1  coat     

,,     plaster,  aud  set  with  fine  stuff 

,,         ,,  ,,        putty  and  plaster 

,,     and  plaster,  2   coats,  and  set  with 

fine  stuff         

Ditto,  set  with  putty  and  plaster  ... 
Lath,  plaster,  and  float 

,,  ,,  ,,     set  with  fine  stuff 

,,  ,,  ,,         ,,  pv;tty  and 

plaster 
Add  if  double  fir  laths  are  used     ... 
Add  if  the  rough  coats  are  gauged,  for  each 

coat... 

Eendering  with  Portland 
Render  with  pure  Portland  cement,  \  in. 

thick  ...         ...         ...         ...         ...    per ; 

Render   and    float,   \   in.    thick,    with    1 

cement  to  1  sand  ... 
Ditto,  ditto,  1  cement  to  2  sand  ... 
Ditto,  ditto,  1  cement  to  3  sand  ... 
Add  if  trowelled  fair  to  a  hard,  smooth 

surface        

Add  if  jointed  in  imitation  of  stone 


0     2 


d.  sup.  0 
1 
1 
2 

lOil 

c 

IDA 

4 

1 

1 
2 

2 

0 
8 
1 
6| 

2 

2 
2 

2 

5 
0 
3 

2 
2 
2 

2 

3J 

7 
4 

2 
0 

6 
3 

2 
0 

8 
4 

0 

2 

0 

2 

Cement 

d.  sup.  1 

8 

2 

0 

1 
1 
1 

8S 
2 

2 

1 
1 

1 
9 
5 

0 

0 

6 

2* 

0 

0 

8 
4 
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Pbiezes,  Cornices,  Mouldings,  &c.,  in  Plaster. 

Stiaiglit.       Curv 
Lath,  plaster,  float,  and  set,  friezes  and  s.     d.        s. 

soffits  ...         ...         ...         ...         ...    per  ft.  sup.    0     5 J 

Ditto,  panelled  and  moulded         ,,  0  11 

Render,  float,  and  set  friezes  and  soffits  ...  ,,  0     4^ 

Ditto,  panelled  and  moulded        ,,  0  11 

Enriched  friezes  and  soffits,  extra  only  ...  ,,  0     3^ 

Plain  cornices  and  mouldings,  above  6  in. 

girth  

Enrichments  to  ditto,  1  in.  girth 

2-in.  roll 

Quirk 

Bead  and  quirk,  under  IJ  in.  girth 

,,         double  quirk,  ditto 
Staff  bead,  IJ  in.  to  .3  in.  girth,  and  double 

quirk  ...         ...         

Stops  and  mitres  to  quirks... 

„  ,,      to  bead  and  quirk 

„  ,,  ,,      and  double  quirk 

„  ,,      to  staff  bead  and  double  quirk 

Stops  and  mitres  are  priced  at  the  value  of  1  foot  run  of  the  cornice, 
moulding,  or  bead,  &c. 


per  ft.  run 


No. 


9A 

3* 

5 

OJ 

1 

1* 

3 

Of 

1 

IJ 
3 


0     4 


Straii^ht. 
s.     d. 
0    8 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 


7 
6 
5 

4* 
6" 

ii 
6* 
9" 
1 


Cornices,   Mouldings,  Skirtings,  &c.,  in  Portland 
Cement. 

Plain  cornices  and  mouldings,  abo\e  9  in. 

girth            per  ft.  sup. 

Ditto,  6  in.  to  9  in.  ditto    ...         ...         ...  per  ft.  run 

,,      under  6  in.       ,,        ...         ...         ...  ,, 

Ogee  cement  base  moulding,  3  in.             ...  ,, 

Skirtings,   1  cement,  1  sand,  G  in.  high, 

beaded  or  chamfered        ...         ...         ...  ,, 

Ditto,  8  in.  high,  with  bead  moulding    ...  ,, 

Reveals  or  margins,  4J  in ,, 

„  ,,        9in 

Moulded  architraves,  6  in ,, 

Quirk ...         ...         ...         ...  ,, 

Flush  bead  in  cement  dado            ...         ...  ,, 

Staff  bead,  IJ  in.  to  3  in.  girth,  and  double 

quirk           ,,            0     4 

Calculate  stops  and  mitres  as  before. 

Parian  or  Keen's  Cement. 

Render  and  float,  1  cement  and  1  sand  ...  per  yd.  sup.   3     3          3 

Trowel  and  set  face  of  walls,  hand  floated  ,,            10          1 
Ditto,   ditto,   panelled    soffit,    square    or 

splayed        ...         ...         ...  per  ft.  sup.    1  10          2 

Plain  mouldings        ...         ...         ...         ...  ,,             10           1 

Moulded  skirting,  including  mitres          ...  ,,             12           1 

,,                ,,            ,,           double  faced  ,,            16          1 
Trowel  and  set  margins,  3  in.  wide  and 

under           ...         ...         ...  per  ft.  run    0     5           0 

Arris „            0     2           0 

Chamfer,  3  in.  wide ...         ...         ...         ...  ,,            0     3           0 


Curved. 
s.  d. 
1  0 
0  10* 
0  9" 
0     8 


0    5 
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Parian  or  Keen's  Cement 


Rounded  angle,  i  in.  girth  ... 
Bead  and  quirk,  under  IJ  in.  girth 

,,         double  quirk,  ditto 
Flush  and  staff  bead,  3  in.  to  4  in.  girth. 

Stops  and  mitres  are  worth  1  foot  run  of  work. 


— contimied. 

Straight. 

Curved. 

s.     d. 

s.     d. 

per  ft.  run    0    3^ 

0     4J 

0    3 

0     4^ 

0    3^ 

0     5 

0    9 

1     0 

Stucco 


Bastard  stucco,  on  brick 
„  ,,       on  lath 

Trowelled  stucco,  on  brick 
,,  ,,        on  lath 


Reveals,  4J  in. 

9  in. 

Arris    ... 

Quirk  ... 

Bead    ...         

Bead  and  double  quirk 


on  jambs  and  soffits 


per  yd.  sup. 


per  ft 
per  ft 


1     4 
1  11 

1     4 


sup. 
run 


0     U 


Maetin's  Cement. 


Render  on  brick 
Trowelled  for  pointing 
Render,  float,  and  set,  on  lath 

Mouldings      

Narrow  margins 

Plain  skirting,  9  in.  high    ... 


per  yd.  sup. 


per  ft.  sup. 
per  ft.  run 


1  6 

2  3 

3  3 
1  7 
0  4 
0  5 


Lime  WHITING  .\nd  Colouring, 


Cleaning  or  brooming  down 

Scraping  walls     

Wash  and  stop  ditto 
Limewhite,  1  coat 
,,  2  coats 

,,  if  on  ceiling  or  roof  timbers,  add 

Whitening,  with  whiting  and  size,  1  coat 

,,  „  ,,  ,,         2  coats 

Colouring  in  distemper,  stone  or  buff,  1  coat 
,,  ,,  ,,  2  coats 

,,  ,,  French  grey,  1  coat 

,,  ,,  ,,  2  coats 

ClearcoUe  (or  size),  1  coat,  on  plastered  walls  and 

ceilings  

Scrape,  wash,  and  stop  plain  cornices  

Whitening  to  plain  cornices,  with  whiting  and  size, 

1  coat 

,,  ,,  ,,  ,,  ,,    2  coats 

Coating  external  brickwork  with  solid  paraffin  and 

naphtha 
Colouring  with  Duresco,  1  coat,  general  surfaces  ... 
,,  ,,  ,,  ,,       plain  cornices 

„  ,,  ,,        2  coats,  general  surfaces ... 

„  „  ,,  ,,        plain  cornices 


per  yd.  sup. 


0  2 

0  l.i 

0  5 

0  6 


1  10 

2  10 
4  1 
1  10 
0  5 
0     5h 


0  0* 

0  2" 

0  U 

0  H 

0  2i 

0  0^ 

0  U 

0  2| 

0  1* 

0  2| 

0  2 

0  2f 

0  0| 

0  3i 

0  2A 

0  3^ 

0  6 

0  2 

0  3* 

0  3| 

0  5 
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Centre  Pieces. 


s.    d. 


Oruamental  papier-mache  centre  pieces,  12  in.  diameter, 

and  fixed  No.  20 


24  in. 

30  in.  „ 

Scrape,  wash,  stop,  and  whiten  and  size,  2  coats,  12  in.  diam. 

„  „  „  .,      18  in.     „ 

.,      24  in.     „ 

„      30  in.     „ 


35 

45 

50 
0 
0  8 
0  9 
0  10 


Miscellaneous. 

Raising  out  mortar  joints  of  old  brickwork,  washing,  &c.  per  yd.  sup.  0    6 

,,      cement      ,,  ,,  ,,  ,,  ,,  0    9 

Taking  down  old  rendering,  lathing,  and  plastering, 

and  removing  the  old  materials  off  the  premises    ...  ,,  0     2J 

Ditto,  ditto,  in  cement  work       ...         ...  ,,  0    4 

Hacking  off  plastering      ,,  0    2 

,,  cement  work...         ...         ...         ...         ...  ,,  0    3J 

Rough  casting,  2  coats     ...         ...         ...  ,,  0    7 

Fibrous  plaster  slabs,   %  in.  thick,  for  ceilings   and 

walls,  s.o.  ...         ...         ...         ...         ...         ...  ,,  13 

Jhihnil  patent  metallathing,  s.o ,,  10 

Expanded  fireproof  ,,        s.o.         ...         ...         ...  ,,  0  10 

Pugging  to  floors,  2  in.  thick  (the  net  quantity  between 

the  joists  being  measured)       ...         ...         ...         ...  ,,  0     4 

Ditto,  .3  in.  thick  (ditto,  ditto) „  0     5J 

Chimney  openings  rendered  and  set      ...         ...         ...  No.  1     4 


Materials. 

(supplied  only.) 

Alum 

Brushes,  limewhite 

,,        stock,  for  colouring 

Cement,  Keen's  coarse  

,,  ,,       fine 

„        Parian,  coarse 

„  „        fine   

,,         Portland 

,,        Roman  

,,         Martin's,  cost  in  London 

,,  ,,  ,,      Derby 

Chloride  of  lime  

Duresco  ...         

Petrifying  liquid  for  ditto 

Glue,  good,  bright,  for  plasterer's  work  only 

Gravel,  clean 

Hair,  bullocks'  ... 

Laths,  split,  fir,  double 

,,  ,,        ,,    lath  and  half 

„        ..    single  


per  lb. 
each 

per  bushel 


per  cwt. 

per  lb. 

per  cwt. 

per  gal. 

per  lb. 

per  yd.  cube 

per  cwt. 

per  bundle 


0    2\ 
2    9 


1  10 


JO 

0 

2 

6 

0 

H 

4 

3 

5 

6 

3 

0 

2 

4 

1 

6 
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'MxTEB.iAi.s— continued. 

s. 

d. 

Lime,    unslaked,    ground   fine, 

stone,    best    grej 

Dorkinp 

per  yd.  cube 

11 

0 

)>              »i                        )) 

))              )) 

per  bushel 

0 

H 

M                             )>                                                 M 

,,    white  chalk 

,, 

0 

7i 

Grinding  lump  lime,  labour  only 

per  yd.  cube 

1 

0 

Mastic 

per  cwt. 

5 

0 

Mortar,  stone  or  grey  chalk  lime. 

lto3     

per  yd.  cube 

16 

0 

»>                   11                :>                        )) 

,, 

per  ft.  cube 

0 

7 

„       hair          „ 

,, 

per  yd.  cube 

16 

10 

))          ))             )>               )) 

,, 

per  ft.  cube 

0 

n 

„       Portland  cement,  1  to  2 

per  yd.  cube 

23 

9 

«>               »i            ))           )> 

per  ft.  cube 

0  lOJ 

„       1  to  3 

per  yd. cube 

19 

7 

))                                 )5                         >)                       1) 

per  ft.  cube 

0 

8i 

Nails,  cast,  for  laths 

per  lb. 

0 

IJ 

,,       wrought,  for  laths 

,, 

0 

2* 

Naphtha  spirit 

per  gal. 

3 

6 

Paint,  dry,  blue-black 

per  lb. 

0 

1 

)>         ) 

,     ivory  black 

)) 

0 

1^ 

}f         1 

,    lamp  black 

,, 

0 

2 

1)         ) 

,     blue,  Prussian 

>j 

3 

0 

n            ) 

,        ,,    ultramarine... 

1 

0 

,     green  copperas 

,, 

0 

1 

})            ) 

,     ochre          

)) 

0 

li 

M                 J 

,     raw  umber 

0 

U 

n             ) 

,     "Vandyke  brown    ... 

)) 

0 

7* 

,    Venetian  red 

,, 

0 

2" 

Plaster  of  Paris,  coarse 

per  cwt. 

2 

9 

,,              ,,        fine    ... 

,j 

3 

9 

Potash 

per  lb. 

0 

6 

Putty  for  stopping       

per  ft.  cube 

0 

7* 

Sand,  pit  or  river,  clean  sharp,  unwashed 

per  yd.  cube 

6 

0 

,,            „                      ,,            washed       

,, 

8 

0 

was 

jhing,  labour  onlj 

,, 

1 

6 

„            ,,                      ,,            screening 

,, 

0 

6 

„      sea,  washed  and  dried  ... 

,, 

5 

0 

Size,  best  quality         

per  lb. 

0 

3 

,,     best,  extra  double 

per  cwt. 

40 

0 

Soda        

,, 

6 

0 

Sulphate  of  copper       

per  lb. 

0 

4 

Tallow,  Russian            

)) 

0 

6 

Wax  for  moulds           

3 

6 

Whiting,  best  washed,  in  lumps 

per  cwt. 

2 

4 

,,               ,,                  ,, 

per  lb. 

0 

Oi 

Wages,  plasterer's        

per  hour 

0 

10 

,,      labourer's         

») 

0 

6 

,,      boy's      

0 

4 

.,      1] 

Qodeller's        

)) 

1 

3 

ANALYSIS. 
Materials. 
Coarse  stuff  is  a  rough  mortar,  containing  1  part  of  lime 
to  2  parts  of  sand,  mixed  with  hair  in  the  proportion  of  1  lb. 
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of  hair  to  every  2  c.  ft.  of  mortar  for  good  work,  or  1  lb. 
to  every  3  c.  ft.  for  ordinary  work.  Sometimes  the  hair  is 
specified  to  be  in  the  proportion  of  1  lb.  of  hair  to  every 
bushel  of  unslaked  lime. 

Fine  Stuff  is  pure  lime  slaked  with  a  small  quantity  of 
water,  and  afterwards  diluted  to  the  consistency  of  cream. 
It  is  then  allowed  to  harden  by  evaporation  until  thick 
enough  for  use.  A  small  quantity  of  white  sand,  and  some- 
times white  hair,  is  added. 

Plasterer's  Putty  is  lime  dissolved  in  water,  and  then  run 
through  a  hair  sieve.  It  is  very  similar  to  fine  stuff,  but 
prepared  somewhat  differently,  and  always  used  without  hair. 

Gauged  Stuff',  called  "putty  and  plaster,"  is  composed  of 
3  to  4  parts  of  plasterer's  putty,  and  the  remainder  plaster 
of  Paris,  in  proportion  regulated  by  the  rapidity  required  in 
hardening.  The  plaster  of  Paris  causes  the  mixture  to  set 
very  quickly.  For  cornices,  the  putty  and  plaster  are  mixed 
in  equal  proportions. 

Lime. — The  pure  {i.e.,  rich  or  fat)  limes  are  generally 
employed  for  plastering,  because  in  using  hydraulic  limes, 
minute  unslaked  particles  are  apt  to  get  into  the  work,  and 
to  "  blow,"  throwing  out  bits  of  plaster  and  injuring  the 
surface.  This  pure  lime  should  be  run  into  putty  some 
time  before  it  is  required,  and  the  sand  that  is  to  be  used 
should  be  perfectly  clean  and  free  from  impurities.  When 
converted  into  lime  putty,  stone  lime  increases  one-fourth 
in  bulk. 

Mixing  fine  stuff  or  putty  would  probably  require  about 
one-fourth  more  time  than  mixing  lime  and  hair,  and  the 
labour  for  setting  with  gauged  stuff  would  be  considerably 
more  than  setting  with  tine  stuff. 

For  details  of  purchase  see  "  Excavator." 

Sajid. — See  "Excavator."  "Good  sand  for  lime  plaster 
should  be  hard,  sharp,  gritty,  and  free  from  all  organic 
matter.  Good  sand  for  plaster  work  may  be  rubbed  between 
the  hands  without  soiling  them.  For  coarse  stuff  and  for 
cement  for  floating  coats  it  should  not  be  too  fine.  Fine- 
grained sand  is  best  for  hydraulic  limes,  and  the  coarse- 
grained for  fat  limes. 

"  Sand  should  not  be  uniform  in  size,  but,  like  the  aggre- 
gate for  concrete,  should  vary  in  size  and  form  of  grain.  A 
composition  of  fine  and  coarse  sand  for  coarse  stuff,  unless 
the  sand  is  naturally  so  mixed,  gives  the  best  results ;  for  as 
the  lime  will  receive  more  sand  in  that  way  without  losing 
its  plasticity,  it  will  make  a  harder  and  stronger  material, 
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whether  coarse  stuff,  setting  stuff,  or  for  Portland-cement 
%York. 

"  Silver  sand  is  used  for  Portland-cement  work  when  a 
light  colour  and  a  fine  texture  is  required.  It  is  chiefly 
obtained  at  Leighton  Buzzard." — Millar,  on  "Plastering." 

Hair. — The  hair  for  plastering  should  be  ox-hair,  but  it 
is  sometimes  adulterated' with  the  short  hair  of  horses.  It 
is  generally  obtained  from  plasterers'-hair  merchants,  in  a 
dry  state  in  bags  or  bundles,  but  foreign  hair  is  cheaper 
than  English.  It  should  be  dry  and  well  beaten  before  use, 
but  hair  fresh  from  the  tanner's  yard,  in  a  wet  state,  makes 
the  best  work,  as  it  is  much  stronger,  and  mixes  freely. 
Coarse  stuff  for  first  coating  on  lath-work  requu'es  more 
hair  than  for  brick  or  stonework.  When  coarse  stuff  is 
made  in  a  mill,  the  hair  should  not  be  added  until  the  stuff 
is  gi'ound,  as  excessive  grinding  weakens  it. 

A  bushel  of  dry  hair  weighs  about  14  lb.,  and  is  classed 
according  to  quality  as  Nos.  1,  2,  and  3,  the  latter  being 
the  best. 

For  Hair  Mortar,  see  "  Bricklayer." 

Lathing. — Laths  come  chiefly  from  Memel  and  other 
Baltic  ports.  They  should  be  free  from  knots  and  splits. 
Those  split  by  hand  give  the  best  results,  as  they  rend  in  a 
line  with  the  grain  of  the  wood,  and  are  therefore  generally 
stronger,  and  are  not  so  hable  to  twist  as  the  machine-made 
ones.  Machine  or  sawn  laths  are  superseding  hand-made 
ones,  but  there  is  no  comparison  between  the  two.  The 
former  look  much  stronger  than  they  really  are;  but  they 
are  very  weak.  The  latter  are  cloven  entirely  along  with 
the  grain,  thus  guaranteeing  the  maximum  strength  and 
resilience. 

Cast-iron  nails  are  used  for  common  work,  wrought  nails 
in  high-class  work.  Zinc  and  galvanised-iron  nails  have 
been  introduced  to  prevent  rusting.  Fi'ench  wire  nails  are 
the  best,  and  do  not  break.  For  lath  and  half  they  should 
be  1  in.  long,  and  900  weigh  1  lb. 

As  regards  metal  lathing,  there  are  several  kinds.  Jhilmil 
patent  metal  lathingis  kept  in  sheetsGft.  x  2ft.,  6ft.  x  1ft.  Gin. , 
and  6  ft.  X  1ft.  The  price  is  Is.  per  yard  super.,  supplied 
only.  Expanded  metal  lathing  was  recently  introduced  from 
America,  and  is  principally  used  for  fireproofing.  The  Bost- 
wick  patent  fireproof  metal  lathing  is  also  an  American 
invention,  and  has  been  employed  in  England. 

Portland  Cement. — For  full  particulars  of  purchase,  &c., 
see  "Excavator." 
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Plaster  of  Paris. — This  is  made  from  calcined  gypsum, 
which  is  a  sulphate  of  lime.  It  is  found  in  immense  quan- 
tities in  Montmartre,  near  Paris — hence  its  name.  In  this 
country  it  is  found  in  Derbyshire,  Cheshire,  Nottingham, 
Cumberland,  and  Westmorland.  Gypsum  is  got  by  blasting ; 
it  is  then  boiled  or  baked,  and  afterwards  ground.  The 
finest  is  called  "  alabaster,"  and  is  soft,  pure  in  colour,  and 
fragile. 

When  mixed  with  water  to  form  a  paste,  plaster  of  Paris 
sets  very  quickly,  expanding  as  it  sets,  and  attains  its  full 
strength  in  an  hour  or  two.  Hence  in  running  cornices,  &c., 
lime  putty  is  added.  In  the  English  trade,  plaster  of  Paris 
is  known  simply  as  "  plaster." 

Boman  Cement. — A  hydraulic  cement  was  patented  by 
Mr.  Parker,  of  London,  in  1796,  which  he  called  Eoman 
cement,  probably  from  its  dark  colour,  resembling  that  of 
mortar  found  in  Eoman  buildings.  It  is  made  from  the 
septaria  nodules  of  the  London  clay  formation  found  in  the 
Isle  of  Sheppey.  The  septaria  of  Harwich  also  produced  a 
cement  of  the  same  nature.  Eoman  cement  is  a  good 
material  for  quick  setting,  and  very  useful  for  repairing  jobs. 
It  will  also  receive  paint  almost  as  soon  as  finished,  while 
Portland  cement  takes  several  months.  Its  quick-setting 
properties  necessitate  a  great  amount  of  skill  and  attention 
on  the  part  of  the  workman,  and  it  must  be  applied  as  soon 
as  gauged. 

Eoman  cement  weighs  70  lb.  to  80  lb.  per  bushel.  It  will 
not  carry  more  than  two  parts  of  sand  or  other  aggregate, 
and  it  has  only  one-third  the  strength  of  Portland.  Other 
varieties  of  Eoman  cement  are  Sheppey,  Medina,  and 
Atkinson's  cements. 

Parian  and  Keen's  Cements. — These  cements  are  some- 
what alike  in  make,  and  have  similar  qualities.  Parian 
cement  was  patented  in  1846,  and  consists  of  gypsum 
immersed  in  a  solution  of  borax,  cream  of  tartar,  and  water, 
then  calcined  and  ground.  It  is  so  called  on  account  of  its 
likeness  to  the  marble  of  that  name.  It  works  more  freely 
than  either  Keen's  or  Martin's,  and  sets  quickly  and  hard. 
Keen's  cement  was  patented  in  1838,  and  consists  of  soaking 
plaster  of  Paris  in  a  solution  of  1  part  of  alum  to  12  parts  of 
water  at  a  temperature  of  9b^,  and  then  carefully  ground. 

Both  cements  have  quick-setting  properties,  and  give  a 
hard,  non-porous  surface,  capable  of  taking  a  fine  polish. 
They  are  largely  used  for  indoor  work,  and  can  be  painted 
on  or  papered  within  a  few  hours  of  being  finished.     There 
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are  three  qualities  of  manufacture — coarse,  fine,  and  super- 
fine. The  last  is  quite  white.  The  backing  or  rendering 
coat  sliould  be  formed  of  Portland  cement.  The  next  coat 
is  of  Parian  or  Keen's  cement  and  sand,  about  \  in.  thick, 
and  the  finishing  coat  of  neat  similar  cement. 

Martin's  Cement  was  the  first  white  cement  of  a  reliable 
nature  having  gj^psum  for  its  basis,  and  was  invented  in 
1834.  It  consists  of  an  admixture  of  alkali  (pearl  ash)  and 
acid  with  gj'psum.  The  cement  is  of  a  creamy  colour,  and 
sets  very  hard.  It  is  chiefly  used  for  walls,  dadoes,  and 
skirtings,  and  can  be  painted  on  in  a  few  hours.  There  are 
three  qualities — coarse,  fine,  and  superfine. 

Fibrous  Plaster  consists  of  fine  plaster  of  Paris  cast  in 
suitable  moulds,  and  laid  on  canvas  backing,  which  is  fixed 
to  a  wooden  framework.  It  was  patented  in  1856  by  a 
French  modeller.  It  is  specially  used  for  panelled  ceilings, 
centi'e  flowers,  and  other  surface  decorations.  Fibrous 
plaster  slabs,  -J-  in.  thick,  weigh  2^  lb.  per  foot  super.,  and 
14  lb.  of  nails  will  fix  100  yards  super. 

EexdeeinCt  with  Haired  Mortak. 

The  statements  given  by  textbooks  as  to  the  various 
quantities  of  material  and  amounts  of  labour  required  for 
certain  quantities  of  work  are  most  conflicting.  In  some 
cases  they  are  certainly  wrong,  and  it  is  obvious  that  the 
authors  have  simply  cribbed  from  other  sources  without  the 
slightest  efl"ort  to  ascertain  if  their  amounts,  &c.,  are  feasible, 
if  measures  tally  with  weights,  &c.,  as  well  as  other  glaring 
inconsistencies.  It  will  generally  be  found  that  Seddon  is 
reliable  for  quantities  of  stufl',  and  Hurst  for  constants  of 
labour,  as  the  figm'es  given  by  these  writers  are  from  actual 
experience.  They  have,  however,  been  somewhat  modified 
in  this  chapter,  according  to  the  author's  own  observations. 
Very  rough  or  uneven  walls  will  make  some  difference  in 
the  quantity  of  rendering  material.  (See  "  Memoranda  "  for 
proportions  of  stufi^,  &c.) 

Bendering,  one  Coat. — As  it  is  impracticable  to  work  out  an 
analysis  from  the  minute  quantities  required  for  a  single 
square  yard,  it  is  found  advisable  to  show  the  stuff  and 
labour  necessary  for  some  large  area  (such  as  100  yards), 
and  then  divide,  in  order  to  arrive  at  a  fair  calculation  for 
a  unit.  The  quantities  and  labour  given  below  are  for  100 
yards  super,  of  rendering,  1  coat  f  in.  thick,  which  dimen- 
sions are  about  equal  to  a  cubic  yard.     Specified  proportions 
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are  1  lime  to  2  sand,  with  1  lb.  hair  per  bushel  of  lime.  As 
there  are  16  bushels  of  lime  per  yard  cube,  this  gives  16  lb. 
of  hair  to  the  yard  cube. 

1  yard  cube  unslaked  lime  at  11.5. 

2  yards  cube  washed  sand,  at  86'. 
^Ij  cwt.  hair  at  5s.  Q>d. 
Water,  100  gal.  at,  say,  \d.  per  25  gal.  ... 
Labour,   18  hours  at  Is.  Qd.  (plasterer,  lOd. ;  labourer,  6t/ 

boy,  4(Z.) 


£  s. 
...  0  11 
...  0  16 
...  0  0 
...  0  0 

'..'.     1  10 

d. 
0 
0 

4 

0 

2  IS 
...  0  5 

100)3  3 

Hi 

...  0  0 

7f 

Add  10  per  cent,  profit 


Cost  per  yard  super. 

Bender,  1  Coat,  and  set  icitli  Fine  Stuff. — This  would  be 
^  in.  thick,  and  the  hair  would  mostly  be  in  the  rendering, 
or,  say,  25  lb.  in  all.     The  detailed  cost  would  be — 

2  yards  cube  unslaked  lime  at  lis. 
2          ,,          washed  sand  at  8s. 
j^j  cwt.  hair  at  5s.  6d. 
Water,  200  gal.  at  Id.  per  25  gal. 
Labour,  27  hours,  at  Is.  8^.  (plasterer,  lOd. 
boy,  M.) 

Add  10  per  cent,  profit      


Cost  per  yard  super 

Bender,  float,  and  set  icitli  Fine  Stuff'. — The  thickness  is 
f  in.,  and  the  quantities  are  increased  as  shown  as  follows : — 

2^  yards  cube  unslaked  lime  at  lis. 
2^  ,,        washed  sand  at  8s. 

^2  "^wt.  hair  at  5s.  6d. 
Water,  250  gal.  at  Id.  per  25  gal. 

Labour,  45  hours  at  Is.  8d.  (plasterer,  lOd. ;  labourer,  6d. 
boy,  id.) 


Add  10  per  cent,  profit 

Cost  per  yard  super. 


£ 

S.     d. 

1 

2  0 

0 

16  0 

0 

1  2| 

0 

0  8 

labourer,  6d. ; 

2 

5  0 

4 

4  10| 

0 

8  6i 

100)4 

13  5 

0 

0  Hi 

£  s. 
...  1  5 
...  0  18 
...  0  1 
...  0  0 

...  3  15 

d. 
8 
8 
5| 
10 

0 

6  1 

...  0  12 

7f 
2i 

100)6  13 

10 

...  0  1 

4 
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Lathing  and  Plastering. 

Of  this  there  are  virtually  three  kinds  of  work,  each 
including  the  common  groundwork  of  lathing : — 

Oue-coat  work. — Lath  and  plaster,  1  coat. 

Two-coat  work. — Lath,  phister,  and   set   (with   fine   stuff,    plasterer's 

putty,  or  gauged  stuff). 
Three-coat  work. — Lath,  plaster,  float,  and  set  (with  fine  stuff,  plasterer's 

putty,  or  gauged  stuff). 

Lathing  only,  Lath  and  Half. — The  terms  and  quantities  for 
lathing  are  also  very  indefinite.  A  bundle  of  laths  contains 
360  ft.  to  500  ft.  run,  and  the  lengths  vary  from  3  ft.  to 
5  ft.,  increasing  6  in.  at  a  time.  The  number  in  a  bundle 
therefore  varies,  London  style.  The  original  lath-splitters 
make  up  500  ft.  in  a  bundle ;  but  the  merchants  frequently 
have  them  remade  into  bundles  of  a  less  quantity.  The 
standard  bundle  consists  of  100  laths ;  but  for  every  6  in. 
less  than  4  ft.  in  length  an  additional  10  laths  per  bundle 
is  allow^ed.     For  example  : — 

Laths,  3  ft.  long,  contain  120  per  bundle  360  ft.  run. 

„      3J  ft.  „  „        110        „  385  ft.    „ 

„      4  ft.     „  „        100        „  400  ft.    „ 

„       4J  ft.  „  „         100         „  450  ft.    „ 

„      5  ft.     „  „        100        „  500  ft.    „ 

A  plasterer  generally  says  100  laths  constitute  a  bundle, 
and  the  quantity  differs  more  in  the  provinces  than  in 
London.  It  is  a  good  thing,  when  ordering,  to  state  the 
number  of  feet  run  expected  in  a  bundle,  which  is  supposed 
to  cover  4^  yards  super. 

A  lath  3  ft.  long  is  the  most  suitable  when  the  joists  are 
the  customary  2  in.  thick  and  1  ft.  apart,  centre  to  centre. 
But  if  the  joists  are  spaced  1  ft.  apart  in  the  clear,  then  laths 
3  ft.  6  in.  long  are  the  proper  size.     (See  Figs.  43  and  44.) 


<- ^-    Q ^ 

Fig.  43.— Joists  spaced  12  in.  Centre  to  Centre. 

Taking  360  ft.  total  in  a  bundle,  with  3  ft,  as  a  common 
length,  this  would  give  120  laths  per  bundle  (the  number  in 
a  bundle  varying  with  size  of  lath).  As  the  laths  are  1  in. 
W'ide  and  f  in.  apart,  a  bundle  will  apparently  cover  nearly 
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five  yards  super.,  but  allowing  10  per  cent,  for  waste,  the 
real  surface  is  4|  yards.  By  actual  counting  when  laths  are 
up  the  writer  has  found  that  1  yard  super,  requii'es  24  laths 
3  ft.  long,  and  21  laths,  3  ft.  6  in.  long.  The  joists  being 
1  ft.  apart,  four  nails  (one  at  each  joist)  per  lath  will  be 
needed  (120  laths  by  4  nails),  or  480  per  bundle.  As  |  in. 
wrought  nails  would  be  used  for  lath  and  half,  and  as  850 
run  to  the  lb.,  about  |  lb.  would  be  required  per  bundle, 


3'  fc"- 

Fig.  44. — Joists  spaced  12  in.  in  clear. 

allowing  for  waste.  Wrought  nails  are  best,  as  they  do  not 
break 

A  plasterer  and  boy  can  nail  1  yard  super,  of  lath  and 
half  in  \th.  hour,  or  say  4|-  to  5  yards  per  hour.  Some 
plasterers  boast  that  they  can  put  up  a  bundle  of  laths  in  an 
hour,  but  this  is  very  exceptional;  f -bundle  per  hour  is  a 
fairer  average. 

Laths  are  sold  by  the  lath-splitters  at  15s.  per  thousand, 
or  Is.  IQcl.  per  bundle,  prime  cost.  Eail,  cartage,  &c.,  will 
bring  this  up  to  2s.  M.  Lath-splitting  is  a  trade  in  itself, 
the  splitters  purchasing  their  timber  from  timber  merchants 
by  the  fathom  log.  Of  course,  laths  are  also  obtained  at  the 
sawmills. 


One  bundle  (360  ft.)  laths,  lath  and  half 

I  lb.  wrought  nails,  at  2\d.    ... 

Labour,  1  hour  at  Is.  2d.  (plasterer,  lOd. 


Add  10  per  cent,  profit 


boy,  4d.) 


s. 

d. 

..     2 

4 

..     0 

1* 

..     1 

2 

3 

7* 

.     0 

4* 

4i)i 

0 

..     0 

103 

Cost  per  yard  super.  ...         

Scaffolding. — In  plastering  allow  ^cl.  per  yard  super,  for 
each  of  the  four  operations  of  lath,  render,  float,  and  set,  for 
fixing  scaffolding  for  plasterers  to  work  from  =  Id.  total  per 
yard  super,  for  labour  in  fixing  scaffolding. 

Lath  and  Plaster,  one  Coat. — This  is  practically  "rendering, 
one  coat,"  laid  on  "  lathing  only,"  and  it  should  be  sufficient 
to  merely  add  the  two  prices  together,  though  the  first  or 
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"  pricking  up  "  coat  on  laths  requires  one-tenth  more  coarse 
stuff  than  "  rendering." 

s.   d. 

Lathing  only     ...         ...         0  10| 

Rendering,  one  coat    ...         ...         ...         ...         0    7| 


Cost  per  yard  super. 


1     6i 


By  an  actual  test  the  author  has  found  that  G^-  cubic  feet 
of  coarse  stuff  will  cover  10  yards  super,  one  coat,  on  lathing, 
and  take  1^  hours  plasterer  and  labourer. 

Lath,  Plaster  and  Set. — The  "setting"  is  a  thin  layer  of 
fine  stuff,  plasterer's  putty,  or  gauged  stuff,  and  one  of  these 
finishes  should  be  definitely  stated.  We  will  here  take  fine 
stuff,  as  the  most  common.  The  following  materials  and 
labour  will  be  required  for  100  yards  : — 

22|  bundles  laths  (lath  and  half)  at  2s.  4.d 
14  lb.  wrought  nails,  at  2^d. 
2  yards  cube  unslaked  lime,  at  lis. 
2      „         ,,     washed  sand,  at  8s. 
Ti5  ^'^^-  hair,  at  5s.  6d.    ... 
Water,  220  gal.,  at  Id.  per  25  gal. 

I^abour,  45  hours  at  Is.  8d.  (plasterer,  lOd. ;  labourer,  6d 
boy,  4d) 


Add  10  per  cent,  profit 


Cost  per  yard  super. 

Lath,  Plaster,  Float,  and  Set. — As  in  last  item,  the  setting 
should  be  definitely  described,  and  fine  stuff  will  again  be 
considered.  The  method  of  analysis  is  similar,  and  100 
yards  area  is  taken  : — 

22i  bundles  laths  (lath  and  half),  at  2s.  id. 
14  lb.  wrought  nails,  at  '2^d. 
2^  yards  cube  unslaked  lime,  at  lis. 
2|      ,,        ,,     washed  sand,  at  8s. 
^^  cwt.  hair,  at  5s.  6d.    ... 
Water,  270  gal.,  at  Id.  per  25  gal. 
Labour,  60  hours  at  Is.  8d.  (plasterer,  lOd. 
boy,  id.)   ...         ...         


£ 

s. 

d. 

...     2 

11 

11 

..     0 

2 

11 

..     1 

2 

0 

..     0 

16 

0 

..     0 

1 

4* 

..     0 

0 

m 

...     3 

15 

0 

8 

9 

lu 

..     0 

16 

111 

100)9 

6 

11 

..     0 

1 

m 

£    s.    d. 

2  11  11 

0    2  11 

17     6 

1     0    0 

0    1     6| 

0    0  lOf 

labom'er, 

6d.; 

Add  10  per  cent,  profit 


Cost  per  yard  super. 


...     5 

0 

0 

10 
...     1 

4 
0 

51 

LOO)  11 

5 

3i 

...     0 

2 

3 
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Eendeeing  with  Portland  Cement. 

The  shrinkage  for  cement  and  sand  is  one-sixth  (17  per 
cent.)  ;  but  the  actual  quantities  required  to  cover  certain 
areas  will  be  found  in  "  Memoranda."  As  sand  is  sold  by  the 
yard  cube,  and  not  by  the  bushel,  the  former  measure  will 
be  found  more  convenient  for  it.  There  are  21  bushels  of 
sand  in  a  yard  cube.  The  usual  thickness  for  Portland 
cement  and  sand  rendering  is  f  in.,  which  should  be  per- 
formed in  one  operation ;  but  ^  in.  thick  is  sufficient  for  neat 
cement. 

Render  with  Pure  Portland  Cevient  ^  in.  tliick. — A  bushel 
of  cement  will  cover  2*8,  or  say  2f ,  yards  super.,  \  in.  thick, 
and  a  plasterer  and  labourer  will  take  If  hours  to  work 
them. 


1  bushel  Portland  cement       

Water       

Labour,  1|  hours  at  Is.  4d.  (plasterer,  lOd. ;  labourer,  &d.) 

Add  10  per  cent,  profit 


Cost  per  yard  super ...         ...     1     8 

Bender  and  Float,  f  in.  thick,  roith  1  Cement  to  1  Sand. — 
A  bushel  of  cement  and  a  bushel  (or  ^V  yard  cube)  of  sand 
will  cover  3|^  yards  super.  |  in.  thick.  The  time  will  be  2|- 
hours  plasterer  and  labourer. 

1  bushel  Portland  cement 

5^  yard  cube  washed  sand,  at  8s.     ... 

Water,  about  5  gal.     ...         ...         ...         

Labour,  2^  hours  at  Is.  4d.  (plasterer,  lOd. ;  labourer,  Q>d.) 

Add  10  per  cent,  profit  


Cost  per  yard  super. 


Ditto  with  1  Cement  to  2  Sand. — A  bushel  of  cement  and  2 
bushels  (/y  yard  cube)  of  sand  will  cover  4|  yards  super, 
f  in.  thick.     The  time  required  will  be  a  little  more. 


s. 

d. 

.    1 

10 

.     0 

0 

.     2 

4 

4 

2 

,     0 

5 

2f)4 

7 

s. 

d. 

1 

10 

0 

4* 

0 

0 

3 

0 

5 

2* 

0 

6i 

J)5 

9 

1 

8| 
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1  bushel  Portland  cement 

^\  yard  cube  washed  sand,  at  8a'. 

Water,  about  7  gal. 

Labour,  2|  hours  at  Is.  id.  (plasterer  and  labourer) 


Add  10  per  cent,  profit 


Cost  per  yard  super. 

Ditto  ivitli  1  Cement  to  3  Sand. — With  these  proportions 
a  bushel  of  cement  and  3  bushels  (/y  yard  cube  of  sand  will 
cover  6^  yards  super,  f  in.  thick.  The  labour  will  be  3 
hours. 

s.   d. 

1  bushel  Portland  cement      ...         ...         ...         1  10 

2'V  yard  cube  washed  sand,  at  8s.     ...         ...         ...         ...         ...     1     1| 

Water,  about  7  gal.      ...         ...         ...         ... 0    0 

Labour,  3  hours  at  Is.  4f?.  (plasterer  and  labourer)  4     0 


s. 

d. 

,.    1 

10 

.     0 

9 

.     0 

0 

,.     3 

8 

G 

3 

,     0 

n 

4S)6 

lOJ 

..     1 

5J 

6  llf 


Add  10  per  cent,  profit  0    8^ 

6*)7     8 
Cost  per  yard  super.  ...         ...         ...         1     2 

Cornices,   Mouldings,   etc.,   in   Plaster. 

Plain  Cornices  and  Mouldings  above  6  in.  Girth. — These 
are  usually  measured  by  the  foot  super.,  but  the  price  will 
vary  immensely,  according  to  the  pattern.  The  plaster  of 
Paris  used  in  running  cornices  has  lime  putty  mixed  with  it 
in  an  equal  proportion  to  keep  it  from  setting  too  quickly, 
and  to  make  it  work  more  freely.  The  labour  includes 
moulds  and  preparation,  and  will  differ  greatly. 

s.    d. 

Material,  J  yard  super,  at  6rf 0    Of 

Labour,  ^  hour  at  Is.  id.  (plasterer  and  labourer)         0     8 

0    8f 
Add  profit        0    0| 


Cost  per  foot  super.  ...         ...         0    9J 

Cornices  may  be  priced  at  Id.  per  foot  run  per  inch 
girth — 6-in.  girth  M.,  and  so  on.  Stops  and  mitres  are  priced 
at  the  value  of  one  foot  run  of  the  cornice  or  moulding. 
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Quirk. — A  plasterer  ^Yill  execute  a  yard  run  in  one-fifth  of 
an  hour. 

s.    d. 
^  hour  plasterer,  at  10(/ 3)0     2 


Cost  per  foot  run,  including  profit         ...       0    0% 


Bead  and  Quirk,  wider  Ihiu.  Girth. — A  plasterer  will  do  a 
yard  run  in  three-tenths  of  an  hour. 

s.    d. 
^  hour  plasterer,  at  lOrf.     ...         ...         ...         ...         ...         ...    3)0    3 

Cost  per  foot  run,  including  profit         0     1 


Cornices,  Mouldings,  Skirtings,  etc.,  in  Portland 

Cement. 

Skirtings,  1  Cement,  1  Sand,  6  in.  high,  Beaded  or  Cham- 
fered.— This  would  be  f  in.  thick,  and  the  value  can  be 
deduced  from  the  item  for  "  Eender  and  float  f  in.  thick, 
with  1  cement  to  1  sand,"  already  given.  The  material  in  a 
foot  run  of  this  skirting  would  be  -Jg  yard  super. 

Material,  ^g  yard  super,  at  8(7. 

Labour,  J  hour  plasterer,  at  lOfc?.   ... 

Labour  to  bead,  ^  hour  ditto        

Add  profit        

Cost  per  foot  run    ... 

Stops  and  mitres  are  reckoned  as  for  cornices  and  mould- 
ings— the  value  of  a  foot  run  of  skirting. 

Quirk. — ^A  plasterer  will  do  a  yard  run  in  -^^  hour. 

s.    d. 
^  hour  plasterer,  at  lOfZ.     ...         ...         3)0    3 

Cost  per  foot  run,  including  profit         0     1 


Parian  or  Keen's  Cement. 

Bender  and  Float,  1  Cement  and  1  Sand. — Parian  and 
Keen's  cement,  being  similar,  are  the  same  in  price.  For 
surface  work  both  are  laid  on  Portland  cement  grounds. 
Four  bushels  of  Parian  cement  and  4  bushels  (/y  yard 
cube    of  sand  will  cover  10  yards  super,  i  in.  thick.     The 


s. 

d. 

0 

0* 

0 

^. 

0 

1 

0 

4 

0 

Oi 

0 

^ 
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labour  is   about   the  same  as   that   required   for   Portland 
cement. 

£  s.  d. 

4  bushels  Parian  cement,  fine,  at  OS.     ...         ...         ...         ...     1  0  0 

^  yard  cube  washed  sand  at  8s.  ...         ...         ...         . . .     0  1  G| 

Water,  about  12  gallons 0  0  0 

Labour,  6  hours  at  Is.  4d.  (plasterer  and  labourer)    ...         ...     0  8  0 


Add  10  per  cent,  profit 


1 

.     0 

9 

2 

6i 

10)1 

12 

6 

.     0 

3 

3 

Cost  per  yard  super. 


LiMEWHITING   AND    COLOUBIXG. 

Livieivhite,  one  Coat. — Limewhite  or  whitewash  consists 
of  any  common  fat  hme,  such  as  chalk  lime,  mixed  with  water, 
applied  to  walls  and  ceilings,  chiefly  for  sanitary  purposes. 
Green  copperas  may  be  added  to  colour  it  buff.  A  little  tallow  is 
added  for  binding.  From  1  to  1^  ft.  cube  (say  1  bushel)  of 
slaked  lime  in  powder,  and  |  lb.  tallow,  will  cover  100  yards 
super.,  one  coat.  A  plasterer  and  labourer  will  take  six  hours 
to  go  once  over  this  surface. 

1  bushel  lime  at  l\d 

Water   ...         ...         ...         ...         

f  lb.  Russian  tallow  at  6rf.  ... 

Labour,  6  hours  at  Is.  ^d.  (plasterer  and  labourer) 

Add  10  per  cent,  profit         


Cost  per  yard  super.  

If  no  attendant  labourer  was  required  the  price  would  work 
out  to  ^d.  per  yard  super.  In  the  War  Department  soldiers 
are  often  employed  to  execute  plain  limewhiting,  and  a  man 
is  supposed  to  do  80  yards  per  day. 

Ditto,  two  Coats. — From  If  to  2  ft.  cube  (say  1^  bushel)  of 
lime,  and  IJ  lb.  tallow,  will  cover  100  yards  super.,  two 
coats.     Double  labour  will  be  required. 

s.  d. 

IJ  bushels  lime  at  7^f? 0  lOf 

Water 0    0 


s. 

d. 

0 

H 

0 

0 

0 

4^ 

8 

0 

8 

11 T 

1 

01 

)10    0 

0 

n 

Carried  forward         0  103 
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s.    d. 
Brought  forward         ...         ...         ...         ...         ...       0  10^ 

1 J  lb.  Russian  tallow  at  6(f....         ...         ...         ...         ...         ...       0     Ih 

Labour,  12  hours  at  Is.  4(7.  (labourer  and  plasterer)      ...         ...     IG     0 


17 
1 

6i 
9 

100)19 

3^ 

...       0 

n 

Add  10  per  cent,  profit 


Cost  per  yard  super. 

Whitening,  with  Wliiting  and  Size,  one  Coat. — Whiting  is 
pure  chalk  ground  to  a  fine  powder,  chiefly  used  with  water 
and  size  to  plastered  ceilings  and  walls.  It  is  not  durable 
for  external  work.  12  lb.  whiting,  ^  lb.  blue-black,  and 
If  gal,  size,  will  cover  100  yards  super.,  one  coat.  Glue, 
If  lb.,  may  be  substituted  for  the  size  (1  lb.  of  glue  making 
a  gallon  of  size),  as  the  latter  is  really  thin  liquid  glue.  The 
time  will  be  seven  hours  of  plasterer  and  labourer. 

s.    d. 

12  lb.  whiting  at  |f? 0     3 

J  lb.  blue-black  at  1(7.  ...         ...         ... 

IJ  lb.  glue  at  3Jf7 

Water 

Labour,  7  hours  at  Is.  M.  (plasterer  and  labourer) 

Add  10  per  cent,  profit 


Cost  per  yard  super.  ...         ...         ...       0     Ih 

Ditto,  2  Coats. — 21  lb.  whiting,  f  lb.  blue-black,  and  2f  gal. 
size  will  cover  100  yards  super.,  2  coats.  Glue,  2f  lb.,  may 
be  substituted  for  the  size  as  before.  Allow  fourteen  hours 
for  labour. 

21  lb.  whiting  at  J(7 

J  lb.  blue-black  at  1(/.  

2j  lb.  glue  at  3A(7 

Water    ...         .T 

Labour,  14  hours  at  Is.  4(Z.  (plasterer  and  labourer) 


..        0 

01 

...       0 

6 

...       0 

0 

...       9 

4 

10 

n 

1 

0 

100)11 

1* 

xVdd  10  per  cent,  profit 


100)22     0 


Cost  per  yard  super.  0    2§ 
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s. 

d. 

...       0 

^ 

...   0 

m 

...   0 

Of 

...   0 

7 

...   0 

0 

...  10 

8 

11 

10 

1 

2 

100)13 

0 

...   0 

1^ 

Colouring  in  Distemper,  Stone  or  Buff,  1  Coat. — 10  lb. 
whiting,  3  lb.  ochre,  ^  lb.  umber,  and  2  gal.  size  (substitute 
2  lb.  glue)  will  cover  100  yards  super.,  1  coat.  Labour,  eight 
hours. 


10  lb.  whiting  at  Jf?.  ... 

3  lb.  ochre  at  l^d. 

J  lb.  umber  at  1^(7.     ... 

2  lb.  glue  at  3Jrf 

Water    ... 

Labour,  8  hours  at  Is.  4fZ.  (plasterer  and  labourer) 


Add  10  per  cent,  profit 


Cost  per  yard  super.  

Ditto,  French  Grey,  1  Coat. — This  is  a  "  superior  colour." 
12  lb.  whiting,  1^  lb.  Prussian  blue,  and  2^  gal.  size  (substitute 
2J  lb.  glue)  will  cover  100  yards  super.,  1  coat.  Labour, 
eight  hours. 

12  lb.  whiting  at  ^f^.  ... 

1^  lb.  Prussian  blue  at  8.S.    ... 

2|  lb.  glue  at  3J(7 

Water 

Labov;r,  8  hours  at  Is.  -id.  (plasterer  and  labourer) 

Add  10  per  cent,  profit  ...         ...         ...         


Cost  per  j-ard  super.  ...         

Miscellaneous. 

Baking  out  Mortar  Joints  of  old  Brickwork,  Washing,  dc, — 
This  includes  forming  key  for  rendering,  brushing  and  satu- 
rating walls  to  receive  plaster.  As  the  work  will  mostly  be 
done  from  a  scaffold,  the  time  for  erecting  and  removing  this 
must  be  taken  into  account.  A  plasterer  and  labourer  will 
then  be  able  to  do  3  yards  per  hour. 

s.    d. 

1  hour  (plasterer  and  labourer)       ...         ...         ...         1     4 

Add  profit        0     2 


s. 

d. 

...       0 

3 

...       4 

6 

...   0 

8 

...   0 

0 

...  10 

8 

16 

1 

1 

H 

100)17 

8k 

...   0 

2 

Cost  per  yard  super. 


3)1     6 
0     6 
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For  cement  joints  the  labour  will  be  half  as  much  again, 
or  9^.  per  yard  super. 

Bough  Casting,  2  Coats. — For  rough  casting,  20  bushels 
lime,  2  yards  cube  sand,  16  lb.  hair,  and  f  yard  cube  gravel 
for  the  dash  coat,  will  cover  100  yards  super.,  2  coats. 
Labour  will  be  fifteen  hours  plasterer  and  labourer. 

20  bushels  lime  at  7^(7 

2  yards  cube  washed  sand  at  8s.... 

^^^:t  cwt.  hair  at  5s.  G(i. 

f  yard  cube  gravel  at  4s.  3(1 

Labour,  15  hours  at  Is.  4:d.  (plasterer  and  labourer) 


Add  10  per  cent,  profit 


Cost  per  yard  super. 


£ 

s. 

d. 

0 

12 

1 

0 

16 

0 

0 

0 

9* 

0 

3 

H 

1 

0 

0 

2 

12 

Of 

0 

5 
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100)2 

17 

3 

0 

0 

7 

To  colour  the  above,  add  5  lb.  copperas  for  buff,  and  1  lb. 
fresh  cow^-manure,  strained  and  mixed  with  the  liquid  dash. 
The  addition  of  10  per  cent,  of  alum  solution  will  give 
brilliancy  and  permanency  to  the  colours. 


CHAPTER    XV. PAINTER. 


MEMOEANDA. 

Buildings  should  be  painted  externally  once  every  four 
years;  internally,  every  eight  years. 


1  ft.  cube  of  white-lead  ground  iu  oil 

>•  j>  M  dry 

,,  coal-tar 

One  gallon  of  linseed-oil 

„  turpentine 

„  coal-tar 

,,  pitch 

,,  special  paint 

One  barrel  of  turpentine 

,,  wood  tar 


weighs  252  lb. 
4001b. 
63  1b. 
8|lb. 
9A  lb. 

10  1b. 

11  lb. 
25  1b. 

equals    36  gal. 
30  gal. 


1  lb.  readv-mixed  paint  covers  on  wood  4  yd.  super.  1st  coat. 

6  yd.      „      2nd     „ 

7  yd.      „       3rd     ., 
7  yd.      „      4th     „ 

1  gal.  „  ,,  stone      25  to  30  yds.  super. 

compo.    40  ,,  50 
wood       50  „  70 
iron         80  „  90 
wood     100  „  110 
3  coats,  25 


1  lb 


any  special  paint 

Szerelniey  stone  liquid  covers, 

of  glue  makes  1  gal.  of  size. 


Proportions  of  Materi.\ls. 

The  quantities  of  materials  vary  according  to  the  surface 
to  be  painted  on,  and  according  to  the  ideas  of  the  painter. 
Each  succeeding  coat  covers  a  larger  surface  with  the  same 
quantity  of  paint  than  the  pre\'ious  one. 

The  following  amounts  (from  "  Notes  on  Building  Con- 
struction," vol.  iii.)  per  coat  make  about  a  gallon  of  paint, 
and  cover  100  yards  super,  on  new  wrought  deal. 

These  form  white  paint,  to  the  last  two  coats  of  which 
various  pigments  may  be  added  according  to  the  colour 
required  in  the  proportion  of  1  to  2  oz.  per  10  yards  of  surface 
to  be  painted,  the  quantity  of  white  lead  being  reduced  in 
proportion. 
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DUEESCO. 

The  following  table  will  be  found  useful  when  ordering 
duresco.  Plaster  with  great  porosity  would  require  more 
than  the  figures  given.  It  should  be  borne  in  mind  in  pricing 
rough-cast  or  hai'led  work  that  it  measures  more  than 
double,  and  is  very  porous. 

Measurement  Table. 

The  figures  show  body  colour  only,  and  to  this  must  be  added  I  cwt. 
petrifying  liquid  to  each  cwt.  body. 

Duresco.  14  lb.  28  lb.  56  lb.  ll'J  lb. 

1  coat   112  yards    225  yards    450  yards   900  yards 

2  coats   56  „      112  „      225  „      450  „ 

3  coats   37  „      75  ,,     150  „     300  „ 

This  table  has  now  been  in  daily  use  for  over  eight  years, 
the  orders  of  customers  having  been  calculated  by  it  with  the 
most  satisfactory  results  during  all  that  time. 

Black  paint— 12f  lb.  black  \ 

I  lb.  driers  ...         I  will  cover  100  yards  super, 

2f  pints  raw  oil      ...         ...  -^  '^ 

2|  pints  boiled  oil j 

Oxide  of  Iron  Paint. 

Oxide  of  iron  paints,  weight  for  weight,  usually  cover 
a  surface  of  Ih  to  If  that  of  white-lead  paint,  and  require 
for  thinning  about  6^  gal.  linseed-oil  (J  boiled  and  J  raw) 
and  2  gal.  turpentine  per  cwt.  of  the  oxide  ground  in  oil. 

1  lb.  ready-mixed  Wolston's  Torbay  paint  covers  10  yd.  super.  1st  coat. 


15 

2nd 

20 

3rd 

5 

1st 

60 

,,     red-lead  paint  covers  on  iron 
1  gal.  Wolston's  enamel  paint  covers 

1  cwt.  dry  Carson's  anti-corrosion  paint  requires  8  to  10  gal.  oil 
mixture,  and  covers  400  to  500  yards  super,  on  woodwork,  1  coat. 

1  cwt.  dry  Carson's  anti-corrosion  paint  requires  8  to  10  gal.  oil 
mixture,  and  covers  GOO  to  700  yards  super,  on  ironwork,  1  coat. 

1  gal.  tar,  with  1  lb.  pitch,  will  cover  12  yards  super.,  1st  coat  on  wood. 
,,       ,,  ,,         ,,  ,,         17  ,,  each     additional 

coat  on  wood. 

1  pint  varnish  covers  14  to  16  yards  super.,  single  coat. 

1  gal.  liquid  stain  will  cover  100  yards  super. 

Gold-leaf  is  classed  as  singles,  doubles,  or  trebles.  A  book 
of  gold-leaf  contains  25  leaves,  3|-  in.  by  3|-  in.,  or  1  ft,  7^  in. 
super.,  and  will  cover  about  a  foot  super,  of  plain  work.  It 
is  calculated  by  the  1,000  leaves. 
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Constants  of 

L.\BOUE. 

Kuotting 

...  per  yd.  sup.  '5 

painter. 

Stopping 

•5 

1st  or  priming  coat  on  wood  ... 

•16 

2nd  and  following  coats,  each 

•14 

1st  coat  on  iron 

•25 

2nd  and  following  coats,  each 

„             ^22 

Add  if  done  from  a  ladder      

•10 

Iron  bars,  fillets,  &c.,  1  coat 

...    per  yd.  run  •OS 

Sash  squares,  each  side,  1st  coat 

per  doz.      •SO 

,,           ,,               ,,           2nd  coat     ... 

•40 

Tarring,  1st  coat  on  wood       

. . .  per  yd.  sup.  -25  labourer. 

,,         2nd  and  following  coats 

•20 

,j 

.,        1st  coat  on  iron        

•28 

,, 

2nd           „                  

•21 

>) 

PKICES, 

Including  all  JDrepavatory  work,  such  as  scraping,  stopping, 
knotting,  cleaning,  rubbing  down,  &c. 

Common  Colours, 


Description. 


Superficial  Work. 

Plain  painting  per  yd.  sup. 

Carved  work  ,, 

Plain    cornices,     entablatures, 

fascias,  pilasters,  &c...per  yd.  sup. 

Enriched  cornices ,, 

Block  or  cantilever  cornices      ,, 
Gates,  railings,  fencing  gratings, 

&c.,  with  stays per  yd.  sup. 

Skylights    to    out-and-out    of 

frame  per  yd.  sup. 

(For  external  work  done  off  ladders 
add  10  to  15  per  cent.) 

Lineal  Work. 

Gutters,  inside  and  out,  with 
brackets  per  yd.  run 

Add  for  cleaning  out  ditto  and 
stanching  joints  with  white 
or  red  lead  per  yd.  run 

Rain-water,  soil,  and  vent  pipes 
and  shoes    per  yd.  run 

Bars,  pipes  under  2  in.  diam., 
beads,  fillets,  cutting  in  lines, 
shelf-edges,  stays,  &c.,  per  yd.  run 

Angle  staves,  chair-rails  and 
bands,  frames,  fillets,  &c., 
under  4  in.  girth,  hand  rails, 
reveals,  tee  and  angle  iron, 
.skirting,  mouldings,  &c., 
under  9  in.  girth  per  yd.  run 


One        Two      Three      Four      Flat- 
Coat.     Coats.  '  Coats.    Coats,      ting 


d.   s.  d.  \  s.  d.    s.   d. 

3J  1 0  6     0  8     0  10 

9J '  1  3    I  1  8    '  2    0 

4     0  7     0  9     0  11 

9     1  2:1  7    !  2    0 


bl\0    8    il    0 


0    4J   0    7 
0    4*   0     7 


0    3 


0    4 


0  10 


0  10 


0    5 


1  4 
1  1 
1     1 


0    6 


0     2i 
0     4 
0    3 


3     0    4     0    5     0    6 
1     0     li   0     2     0    2* 


1^,0    2    |0    2J   0    3 

u2 


0    01 
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Common  Colours — contimied. 


Description. 


One 
Coat. 


Lineal  Woek — contimied.  s.    d. 
Skirtings  and  mouldings,  9  in. 

to  14  in.  girth per  yd.  run  0    2 

Numeral  Work. 

Ashbins,  outside   each  1 

Balusters,  or  small  newels ,,  0 

Bails,  including  chains    ,,  0 

Bell  boards,  3  ft.  by  9  in ,     io 

Brackets  or  cantilevers,  small    ,,  0 

,,                     ,,                large     ,,  0 

Casement  lights,  one  side  ,  0 

Casement  frames  ,,  0 

Chimnej'pieces,  plain  ,,  0 

,,               ornamental  ...    „  0 

Cisterns,  feed ,,  0 

Casement  fasteners per  doz.  0 

Door  scrapers each  0 

FanUghts,    including    frames, 

one  side  ,,  0 

Finger-plates,  14  in.  by  4  in.,  per  doz.  1 
Hay-racks    and    manger    com- 
bined     each  1 

Hopper  heads ,,  0 

Heads  and  shoes,  iron,  for  roof 

trusses ,,  0 

Hinges,  swing-bars,  &c ,,  0 

Hooks,  pins,  staples,  knobs,  but- 
tons, bolts,  nuts,  small  hinges, 

latches,  handles,  &c per  doz.  0 

Heads  of  nuts ,,  0 

Lamps,  and  lamp-irons  each  0 

Lamp-i)osts  and  columns,  dry- 
ing posts ,,  0 

Locks,  including  staples per  doz.  0 

Pumps,  including  handles each  0 

Rafter  feet per  doz.  I  0 

Sash  or  door  frames,  one  side,  | 

under  8  ft.  super each  0 

Ditto,  ditto,  8  ft.  to  25  ft.  super.     „  I  0 

Ditto,  ditto,  over  25  ft.  super...     ,,  0 

Sash  squares,  under  1  ft.  sup. ,  per  doz.  0 

1  ft.  to  .3  ft.  super.     „  0 

Shutter  or  other  bars  each  0 

Ventilators,  including  frames...     ,,  0 


Two 

Coats. 


S.    d. 
0    21 


2  6 

0  n 

0  6 

0  2J 

0  2 

0  9 

0  6 

0  61 

0  11 

1  2 
0  4i 

3i   0  5| 

l|   0  2 


0  8 

1  6 

1  9 

0  4 


0     3 
0     4 


5     0    8 
2i   0    3^ 
3    10     5 


Three 
Coats. 


S.    d. 
0     3 


0  21 

1  0 

0  8 

0  ^ 

1  3 

1  8 
0  6 
0  8 
0  3 

0  11 

2  0 

2  4 

0  5 

0  4 

0  5i 


0  11 
0  5 
0     7 


Four 
Coats. 


Flat- 
ting. 


10 


0  11  1 

1  3  tl     8 
10  115 

I  0  11  13 


6    j  0  10     1     2 

1  iO     U   0     2J 

2  0     3     0     4 


s.  d. 

0  4 

4  2 

0  2^ 


0  10 

0  lOJ 

1  7 

2  1 
0    7i 
0  10 

0  4 

1  2 

2  6 

3  0 
0     6 

0     5 

0     7 


1     2 
0     ^ 
0    9 


3     1 

2  2 

1  9 

1  7 


3    10  5    10    7 

4^10  6*;o  9 

5|  I  0  8|  1  0  11 

4|   0  8    1 0  lOJ    1 


s.    d. 
0    Of 

0    OJ 


0  OJ 

0  3 

0  2 

0  2 

0  4 

0  5 


0     3 
0     6J 


0    5 


0    9     0     IJ 
0  11^   0    2^ 


0  3 

0  3 

0  4| 

0  1 


Deduct  10  %  from  foregoing  for  patent  zinc  paints  ;  5  %  for  oxide  of 
iron  paints  ;  5  %  for  anti-corrosion  paints  ;  5  %  for  granite  paint. 
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Oxide  of  Iron  Paints. 


Plain  painting,  1  coat . . 
„  2  coats 

„  .3  coats 


per  yd.  sup. 


Miscellaneous. 


Burning  ofi        ...         ...         ...         ...  ,,              1 

Oiling  and  preparing  for  the  first  coat         ...         ...  ,,               0 

Pumicing  and  preparing  old  work    ...         ...         ...  ,,               0 

Cleaning  paintwork  when  ordered  separately  from 

painting  by  washing  with  soap  (including  soap)  ,,               0 

Stippling  surfaces         ...         ...         ...         ...         ...  ,,               0 

Sanding,  including  the  sanding  coat           ...         ...  ,,               0 

Writing  plain  letters  or  figures,  one  or  two  coats 

per  inch  in  height  0 

,,         shaded             ,,                             ,,                 ,,  ,,         0 

Superior  Colours. 


DH.sciii)tion. 


Superior    colours,    such    as    olive 

greens,  cobalt  blues,  &c per  yd.  sup. 

Plain     cornices     and     mouldings, 

columns,  pilasters,  &c ,, 

Enriched  cornices  or  other  carved 

work   ,, 

Moulded  skirting ,, 

Chair  rail,  rail  and  pin,  angle  staff, 

&c per  ft.  run 

Shelf  edge ,, 

Balusters,  or  small  newels each 

Chimnej-pieces , , 

Consoles ,, 

Pilaster  caps ,, 

Sash  frames,  one  side ,, 

,,     squares,       ,,       per  doz. 


d. 
H 

6f 


0 
3 
3 

H 

0:3 
li 


V.ARNisHiNG,  Graining,  &c. 


Description. 


Superficial  work,  per  yd.  sup. 
Skirting,  surbase,  cliair- 

rail   per  ft.  sup. 

Handrails per  yd.  run 


Copal  Varnisli. 

3  raining. 

Stain. 

Size. 

One 
Coat. 

Two 
Coats. 

Oak. 

Clean 
up. 

One 
Coat. 

One 
Coat. 

s.    d. 
0     4 

0    Of 

0     1 

.s.    d. 
0    7 

0  n 

0    2 

s.  d. 
1     3 

0    3 

0    7 

s.  d.    s.   d. 
2    0    0    4 

0    .5    0     1 

110    2 

s.    d. 
0    2J 

0    0* 

0    0* 

s.  d. 
0    1 

0    Oi 

0    Oi 
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Vabnishikg,  Gkaikixg,  kc. — continued. 


Description. 


Copal  Varnish. 


Graining. 


Stain. 


One 
Coat. 


0  10 

0     7 
0     -ih 


Coats. 


(h\s.     d. 


Shelf  edge per  yd.  run  j  0    OJ 

Skirting,   narrow  ,,  0     1 

Balusters each    0    Of 

Fanlights  and   frames, 

one  side ,, 

Sash-frames,  one  side  ,, 
Sash  transoms,  one  side  ,, 
Door-frames,  including 

architraves,  o.  s „ 

Sash-squares,  1  to  3  ft. 

super,  o.  s per  doz. 


0    2 

0     5 

0  3 

2    2 

1  10 
0  10 


1  10     2 


Size. 


Clean 

Oak.    Maple.  I  ,i,„^,^.jj  1  ^^^^^      Coat. 
up. 


d.  s.     d. 


0    4 

0  11 
0    5 


s. 

d. 

s. 

d. 

0 

o\ 

0 

oj 

0 

OA 

0 

0^ 

0 

0* 

0 

Oi 

2     6     4     0    0     6 


08,13      20300  10 


0     6  0 

0     -li  0 

,0     2  0 

0  11  0 

0    6  0 


Fren'ch-Polishikg,  &c. 

French-polishing,  superficial  work 

„  „  oak  or  niahogauy  hand-rails 

Cleaning,  preparing,  and  replacing  old  ditto 

,,  ,,  ,,  ,,    wocd\York 

Wax  polishing 

Gilding. 
Gilding  in  best  oil  gold,  plain  ... 
„  ,,  burnished 

Tarring. 

Description. 


per  ft. 
per  ft. 


sup. 
run 


per  ft.  sup. 


Tarring  with  Stockholm  tar,  mixed  with 

1  lb.  pitch  to  1  gal.  tar    per  yd.  sup. 

Ditto  with   coal-tar,  mixed  with  1  lb. 

pitch  and  1  lb.  resin  to  6  gal.  tar ,, 

Ditto  water  or  gas  pipes per  ft.  run 

Tarring  on  new  felt  roofing  with  purified 
coal-tar  and  spent  lime,  or  pounded 
chalk,  and  sanding  per  square 

Ditto  after  one  year's  wear    ,, 

,,  two  vears'     ,,       ,, 


One 
Coat. 


d. 
G 
4 
3 

4 
4* 


0| 


4  0 

5  G 


Two 
Coats. 


d. 
4| 

01 


Materials, 

(supplied  okly.)  s.    d. 

Alum            per  lb.      0    2^ 

Atkinson's  composition  for  removing  and  cleaning  paint  ,,          10 

J3eeswax       ...         ...         ...         ...         ...         ...         ...  ,,           18 
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Matkrials  (supplied  0'S'LY)—con\.inucil. 

s.    d. 

Bricks,  Bath           each       0     2 

Copperas,  greeu      per  cwt.     5    0 

„          white „         14     0 

Driers,  patent,  for  white-lead  paints per  lb.      0    3 

,,             ,,        Torbay  paste       ,,           0     3^ 

,,             ,,        for  zinc  paints    ...         ...         ...         ...  ,,           0     5 

,,             ,,        liquid,  Terebine per  gal.    10    0 

Dragon's  blood,  powdered           ...         ...         ...         ...  per  lb.       2     6 

Flannel,  best  quality,  for  cleaning        ...         ...         ...  per  yard    0     8 

French  polish,  best           ...         ...         ...         ...         ...  per  gal.    10     6 

Glue,  good,  bright,  for  size  only            ...         per  lb.      0    3J 

Glasspaper,  sand,  or  emery         ...         ...         ...         ...  per  quire     0     9^ 

Gold-leaf,  double ...         ...         per  book    2     0 

Gold  size      per  gal.     6    6 

Knotting,  patent    ...         ...         ...          ...         ,,           9     6 

Lead,  red,  dry        ...         ...         ...  per  lb.      0    3 

,,        ,,     ground  in  oil  ...         ...         ...  ,,           0     3^ 

,,      white,  dry    ...         ...         ...         ...         ...         ...  ,,           0     3 

,,          ,,       ground  in  oil           ...         ,,           0     3| 

,,      sugar  of        ...         ...         ,,           0     4 

Linseed   oil,   raw   (wholesale   price   £35   per   tun   of 

252  gals.) per  gal.      2     6 

„     boiled          „          2    9 

Litharge  (dried)     ...         per  lb.       0    4 

Mordant  to  make  paint  adhere  to  zinc  surfaces  (com- 
posed of  soft  water  64  parts,  chloride  of  copper  1 
part,  nitrate  of  copper  1  part,  salammoniac  1  part, 

and  hydrochloric  acid  1  part)..          ...  per  gal.      3    6 

Mordant,  Galley  and  Wolston's  (1  gal.  mixed  with 

5  gals,  water)      ...         ...         ...  ,, 

Naphtha,  spirit      ...         ,, 

Olive  oil,  Spanish  ...         ...         ...         ...         ...         ...  ,, 

Paint,  dry,  anti-corrosion            ...  per  lb. 

,,     blue-black       ...         ...         ...         ...         ...  „ 

,,     ivory  black      ...         ...         ...         ...         ...  ,, 

,,     Venetian  red  ...         ...         ...         ...         ...  ,, 

,,     lampblack       ...         ...         ...         ...         ...  ,, 

.,     green  copperas           ...         ...         ...         ...  ,, 

,,     ochre    ...         ...         ...         ...         ...         ■■•  ,, 

,,     Prussian  blue...         ...         ...         ...         ...  ,, 

,,     ultramarine  blue       ...         ...         ,, 

,,     Vandyke  brown          ...  ,, 

,,     Spanish  brown           ...         ...         ...         ...  ,, 

,,     raw  umber      ...         ...         ...         ...         ...  ,, 

,,     raw  sienna      ...         ...         ...         „ 

,,     burnt  sienna  ...         ...         ...         ...         ...  ,, 

,,     Brunswick  green       ,, 

,,     oxide  of  zinc  ...         ...         ...         ...         ■•■  ,, 

,,     silicate  oxide  of  iron            ...         ...         ...  ,, 

ground  in  oil,  emerald  green       ...         ...         ...  ,, 

,,             sulphide  of  zinc    ...         ,, 

CaUey   and   Wolston's   Torbay   oxide   of   iron 

(browns  and  reds),  mixed  in  paste  for  use  ...  ,, 

Ditto,  ditto,  ditto,  ditto per  cwt. 


10 

0 

3 

6 

3 

0 

0 

3 

0 

1 

0 

n 

0 

2 

0 

2 

0 

1 

0 

H 

3 

0 

1 

0 

0 

n 

0 

^ 

0 

H 

0 

6 

0 

9 

0 

2* 

0 

4 

0 

3 

0 

10 

0 

4 

0 

3| 

31 

0 
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s.    d. 


Materials  (supplied  only) — continued. 

Paint,  Galley  and  Wolston's   Torbay   oxide  of   iron 

(browns  and  reds),  liquid  mixed  for  use 
Ditto,  ditto,  ditto,  drying  oil  thinnings 
Pitch,  common 

,,      Stockholm  ... 
Pearlash 
Potash 
Pumice  stone 
Putty,  oil     ... 

,,       white  or  red  lead 
Size,  best  quality  ... 
,,        ,,    extra  double 

Soda ...         

Soft  soap 

Sulphate  of  copper 

Stains,  oak  ... 

Szerelniey  stone  liquid,  in  5-gal.  drums 

,,  iron  paints,  common  colours,  ready  for  use 

,,  ,,     oil  for  thinning  ditto 

Tar,  coal 

,,    Stockholm,  in  30  gal.  barrels 
Turpentine,  spirits  of 
Varnish,  Brunswick  black 
,,         copal,  pale 
,,         Japan  black 
,,         naphtha  ... 
,,         oak.  No.  2 
,,         staining  ... 
,,         hard  spirit 
,,         Berlin  black 
Whiting,  best  washed,  in  lumps 
Wine,  spirits  of 

,,      methylated... 
Wages,  painter's    ... 


per  gal. 

5 
3 

0 
6 

per  lb. 

per  cwt. 
per  lb. 

0 
0 
GO 
0 
0 

1 

H 

0 
6 
G 

J, 

0 

1 

" 

0 
0 

23 

3 

per  cwt. 

40 
6 

0 
0 

per  lb. 

0 
0 

3 

4 

per  gal. 

7 
6 

0 
6 

,j 

7 

0 

,j 

3 

0 

ji 

0 

5 

" 

0 
3 

10§ 
6 

jj 

6 

6 

jj 

16 

0 

,, 

10 

0 

J, 

6 

0 

,, 

9 

0 

ji 

12 

0 

^j 

6 

6 

,, 

8 

0 

per  lb. 
per  pint 

0 
3 
1 

6 
0 

per  hour 

0 

9 

ANALYSIS. 

Matekials. 

The  materials  required  for  painting  are  bases  (white-lead, 
red-lead,  zinc-white,  oxide  of  iron),  vehicles  (water,  oils, 
spirits  of  turpentine),  solvents  (spirits  of  turpentine),  drier's 
(litharge,  acetate  of  lead,  sulphate  of  zinc,  binoxide  of  man- 
ganese, red-lead,  &c.),  colouring  ingvients  (ochres,  lampblack, 
umber,  sienna,  &c.). 

Bases. — White-lead  is  a  carbonate  of  the  metal.  It  is  sold 
either  dry  in  pow^der,  or  else  ground  in  linseed-oil,  and  should 
be  genuine.  It  is  frequently  adulterated  with  sulphate  of 
baryta,  sulphate  of  lead,  whiting,  chalk,  &c.  Old  white-lead 
of  good  quality  goes  further  and  lasts  better  than  if  it  is  used 
when  fresh. 
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Eed-lead  is  an  oxide  of  lead,  and  is  usually  in  the  form  of  a 
bright  red  powder.  It  is  sometimes  adulterated  with  brick- 
dust.  Zinc-white  is  an  oxide  of  zinc,  and  is  the  basis  of  zinc 
paint.  It  is  wanting  in  density,  does  not  combine  so  weU 
wdth  oil,  is  difficult  to  work,  and  is  lacking  in  body  and 
covering  power.  Special  driers  are  also  required.  It  is 
now  being  superseded  by  Griffith's  white,  or  oxysulphide 
of  zinc. 

Oxide  of  iron  is  produced  from  a  brown  haematite  ore 
found  at  Torbay  in  Devonshire.  These  paints  are  suj)posed 
to  have  more  affinity  for  iron  than  lead  paints,  and  are 
cheaper,  as,  weight  for  weight,  they  go  further. 

Vehicles. — Linseed-oil  is  a  fixed  or  fatty  oil,  obtained  by 
crushing  the  seeds  of  the  flax-plant,  and  does  not  evaporate 
on  drying.  It  oxidises  and  becomes  thick  on  exposure  to 
the  air.  Eaw^  linseed-oil  improves  in  colour  and  drying 
properties  by  keeping  for  several  years.  The  best  comes 
from  the  Black  Sea  and  the  Baltic.  Boiled  linseed-oil,  or 
"  drying  oil,"  is  prepared  by  heating  raw  oil  with  certain 
driers,  or  by  passing  a  current  of  air  through  raw  oil.  It  is 
thicker  and  darker  in  colour,  and  is  used  for  outside  work. 

Solvents. — Spirits  or  oil  of  turpentine,  commonly  called 
"  Turps,"  is  an  essential  or  volatile  oil,  produced  by  distilling 
turpentine  tapped  from  pines  or  larches.  The  best  comes 
from  America.  It  is  useful  in  flatting  coats,  as  it  takes 
away  the  glare  of  the  linseed-oil,  but  will  not  stand  exposure 
to  the  weather.  Benzine  is  sometimes  employed  as  an 
adulterant. 

Driers. — As  the  drying  of  linseed-oil  is  due  to  the  readiness 
with  which  it  absorbs  oxygen,  the  process  is  quickened  by 
adding  substances  called  driers,  which,  in  giving  up  the 
oxygen  which  they  contain,  assist  the  oxidation  of  the  oil. 
As  also  many  pigments  retard  the  drying  of  the  oil,  the 
addition  of  driers  is  necessary  to  prevent  the  paint  from 
remaining  sticky  or  "  tacky."  Litharge,  or  oxide  of  lead,  is 
the  most  common  drier.  Massicot  is  a  superior  kind  of 
litharge,  often  used.  Acetate  of  lead,  or  sugar  of  lead, 
gi'ound  in  oil ;  sulphate  of  zinc  (improperly  called  white 
copperas  and  white  vitriol),  especially  for  light  tints  ;  binoxide 
of  manganese,  for  dark  colours  and  quick  drying  ;  red  lead, 
not  so  quick  as  litharge  ;  and  other  substances,  are  all  used. 
Patent  driers  contain  certain  of  the  foregoing,  ground  and 
mixed  in  oil,  and  therefore  in  a  convenient  form  for  use. 
Terebine  is  a  powerful  drier  dissolved  in  turpentine.  Eesin 
is  sometimes  mixed  with  paint  to  make  it  dry. 
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Colouring  Pigments. — It  is  impossible  to  give  even  a  bare 
list  of  these,  as  they  are  made  from  so  many  substances, 
including  vegetables  and  minerals. 

Tar. — Coal-tar  is  a  by-product  in  the  manufacture  of  gas. 
When  itself  distilled  it  produces  in  various  stages  coal 
naphtha,  creosote,  and  pitch  (not  to  be  confounded  wdth 
mineral  pitch  or  bitumen).  Coal-tar  is  cheaper  than  wood 
tar.  Wood  tar  is  produced  from  the  resinous  products  of 
firs  and  pines.  It  is  imported  in  barrels  containing  about 
thirty  gallons,  chiefly  from  Stockholm  and  Archangel. 
Being  thinner  than  coal-tar,  it  enters  the  pores  of  the  wood 
more  freely,  and  so  preserves  it  better.  The  residue  after 
distillation  is  also  pitch. 

Pitch  is  added  to  both  coal  and  wood  tar,  in  the  pro- 
portion of  1  lb.  pitch  to  1  gal.  tar,  in  order  to  fix  it,  and 
prevent  its  running  in  hot  weather.  A  little  lime  is  added 
for  the  same  purpose.  Another  mixture  is  1  lb.  pitch  and 
1  lb.  resin  to  6  gal.  of  coal-tar. 

Knotting  prevents  the  exudation  of  turpentine  from  knots, 
or  knots  from  absorbing  the  paint,  thus  leaving  marks  on 
the  painted  surface.  Hot  lime  can  be  used  to  kill  knots  ; 
but,  as  it  takes  time,  patent  knotting,  chiefly  shellac  dissolved 
in  naphtha,  is  more  frequently  employed,  as  it  dries  in  five 
minutes.  Eed-lead,  ground  in  water,  and  mixed  with  strong 
glue  size,  and  used  hot,  is  often  considered  preferable  to 
patent  knotting,  and  dries  in  ten  minutes. 

Painter's  Putty  is  composed  of  whiting  (powdered  chalk), 
mixed  with  raw  linseed  oil  to  a  stiff  paste,  and  well  kneaded. 

Varnish  is  a  solution  of  resin  in  either  oil,  turpentine,  or 
alcohol.  The  oil  diners  and  the  other  two  solvents  evaporate, 
leaving  a  solid  transparent  film  of  resin  over  the  surface 
varnished.  Copal  varnish  is  the  best,  and  is  prepared  from 
gum  copal  dissolved  under  heat  with  the  best  linseed-oil. 
No  other  varnish  should  be  used  for  outside  work.  Common 
varnish  is  made  by  dissolving  2  lb.  resin,  under  a  gentle  heat, 
in  1  gal.  linseed-oil,  and  then  adding  gradually  1  quart 
turpentine.  Cheap  oak  varnish  is  used  for  common  work, 
and  is  made  by  dissolving  3^  lb.  resin  in  1  gal.  turpentine. 

French  polish  is  made  by  dissolving  1^  lb.  shellac  in  1  gal. 
spirits  of  wine,  without  heat. 

Common  Colours. 

Knotting. — This  is  the  first  operation.  If  red-lead  knotting 
is  used,  then  \  lb.  of  red-lead  and  \  lb.  glue,  mixed  with 
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water  and  applied  hot,  equal  §  lb.  paste,  will  cover  100  yards 
super.     Labour,  5  hours  painter. 

s.  d. 

Ub.  red-lead,  drv,  at  3(/ 0  1 

i  lb.  glue  at  3ir7."        0  1^ 

5  hours  painter  at 'J(/.  ...         ...         ...         ...         ...         ...       3  9 

Add  10  per  cent,  profit 

Cost  per  yard  super. 

Stopping. — Priming  or  first  coat  is  really  the  next  opera- 
tion, stopping  being  done  on  the  top  of  this,  as  the  putty 
would  not  otherwise  stick ;  but  for  the  sake  of  convenience 
the  latter  is  analysed  first ;  4  lb.  putty,  ^  lb.  pumice  stone, 
and  1  quire  glasspaper  will  be  required  for  100  yards  super. 
Labour  as  last  item. 

4  lb.  oil-putty  at  lil.  ... 
i  lb.  pumice  stone  at  6f/. 
1  quire  glasspaper  at  9ld.     ... 

5  hours  painter  at  ^d. 

Add  10  per  cent,  profit 

Cost  per  yard  super. 

Plain  Painting,  1  Coat. — This  is  the  priming  coat,  and  to 
obtain  its  complete  value,  including  preparatory  work,  the 
cost  of  knotting  and  stopping,  &c.,  must  be  added  ;  ^  lb.  red 
lead,  161b.  white  lead,  |  gallon  raw  linseed-oil,  and  ^  lb.  driers 
(litharge)  will  cover  100  yards  inside  work.  See  table  in 
"  Memoranda."     Labour,  16  hours  painter. 

^  lb.  red-lead,  diy,  at  'dd. 
16  lb.  white-lead,  dry,  at  'S(/. 
%  gal.  raw  linseed-oil  at  2s.  6d. 
I  lb.  litharge  at  id.    ... 
16  hours  painter  at  dd. 

Add  10  per  cent,  profit 


Add  cost  of  knotting  ... 
,,  stopping  ... 

Total  cost  per  yard  super. 


s. 

d. 

0 

4 

0 

3 

0 

9| 

3 

9 

5 

1| 

0 

6i 

0)5     8 

0 

Of 

s. 

d. 

...       0 

U 

i 

0 

1 

10* 

0 

1 

12 

0 

18 

1 

...       1 

11 

1( 

X))20 

0 

0 

2i 

...      0 

0* 

0 

0^ 

0 

3 
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Ditto,  2  Coats. — The  second  coat  requires  15  lb.  white-lead, 
1  gal.  raw  linseed-oil,  ^  gal.  turpentine,  and  |-  lb.  driers 
(litharge)  per  100  yards  inside  work.  Labour,  14  hours 
painter.     To  price  of  this  add  value  of  first  coat. 

s.    d. 

3     9 

1     3 

0  lOJ 

0     1 

10     G 


15  lb.  white  lead,  dry,  at  3d. 
i  gal.  raw  liuseed-oil  at  2s.  6d. 
\  gal.  turpentine  at  3s.  &d.  . . . 

I  lb.  litharge  at  4f? 

14  hours  painter  at  %d. 


Add  10  per  cent,  profit 


Add  first  coat  . . 


16 
...   1 

100)18 

H 

0 
...   0 

2i 

...   0 

5| 

Total  cost  per  yard  super. 

Say  Old.  per  yard  super. 

Ditto,  3  Goats. — The  thkd  coat  requires  13  lb.  white-lead, 
1  gal.  raw  linseed-oil,  J  gal.  turpentine,  and  \  lb.  driers  per 
100  yards,  inside  work.  Labour,  14  hours  painter.  To 
price  of  this  add  value  of  first  and  second  coats. 

13  lb.  white-lead,  dry,  at  3(7. 
I  gal.  raw  linseed-oil  at  2s.  6r/. 
I  gal.  turpentine  at  3s.  Q>d.   ... 
^  lb.  litharge  at  4.C?.    ... 

14  hours  painter  at  9c?. 

Add  10  per  cent,  profit         


Add  first  and  second  coats  ...         

Total  cost  per  yard  super. 

Say  Bd.  per  yard  super. 

Ditto,  4  Coats. — From  the  table  in  "  Memoranda  "  it  will  be 
seen  that  the  fourth  coat  requires  the  same  materials  and 
labour  as  the  last  coat,  and  therefore  the  price  will  be  also 
the  same — viz.,  2fZ.  per  yard. 

s.   d. 
Cost  of  first,  second,  and  third  coats         ...         0     7^ 

,,       fourth  coat    ...         ...         ...         ...         ...         ...         ...       0     2 

Total  cost  per  yard  super.     ...    ...    ...    ...   0  9| 

Say  lOd.  per  yard  super. 


s. 
3 

d. 
3 

0 

7:V 

0  10* 

0 

1 

10 

6 

15 

4 

1 

Gi 

100)16  10 J 

0 

2 

0 

5| 

...   0 

Jj 
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Flatting. — This  requires  9  lb.  white-lead,  ^  gal.  turpentine 
and  ^  lb.  driers,  per  100  yards.     Labour,  14  hours  painter. 


9  lb.  white-lead  at  3rf. 
J  gal.  turpentine  at  3^.  Qd. 
J^  lb.  litharge  at  4fZ.  ... 
14  hours  painter  at  %d. 


Add  10  per  cent,  profit         ...         ...       1     b\ 

100)16    0 


Cost  per  yard  super.  0    2 


The  cost  of  outside  work  can  be  ascertained  in  the  same 
way  from  the  table  of  materials  and  labour  given  in  "  Memo- 
randa." For  external  work  done  off  ladders,  add  10  to  15 
per  cent. 

For  the  small  surfaces  in  lineal  and  numeral  work,  such 
as  skirtings,  pipes,  &c.,find  what  fraction  the  superficial  area 
of  these  is  to  one  square  yard,  and  then  price  proportionately, 
adding  a  suitable  percentage  for  work  in  small  quantities ; 
thus  : — 

4-t7?.  Cast-iron  Pipes,  2  Coats. — The  circumference  of  this 
would  be  1  ft.  X  1  yard  run  =  3  ft.  super.  =  a  or  i  yard 
super. 

^  yard  super.  2  coats  at  5f<?.  

Add  for  work  in  small  quantities,  say 


s. 

d. 

0 

2 

0 

2 

0 

4 

Cost  per  yard  run  ...         

Proceed  similarly  for  such  items  as  sash  and  door  frames, 
sash  squares,  &c.,  in  which  there  will  be  extra  labour.  These, 
however,  can  be  jumped  at  without  exact  calculations. 

Oxide  of  Iron  Paint. 

For  this  a  reduction  of  5  per  cent,  in  cost  from  common 
colours  is  reckoned  as  a  safe  guide  in  pricing.  For  cash 
with  order,  or  monthly  account,  the  discount  is  20  per  cent, 
for  20  cwt.  and  upwards,  15  per  cent,  for  5  to  20  cwt.,  and 
10  per  cent,  for  smaller  quantities. 

Plain  Painting,  1  Coat. — 1  lb.  of  paint,  ready  mixed,  will 
cover  on  iron  10  yards  super.,  1  coat.  Labour,  2|-  hours 
painter. 
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Oxide  of  Iron  Paist — continued. 

1  lb.  paint,  ready  mixed,  at  Sfr/ 

rj"-!  gal.  thinnings  at  3s.  6cf.  ... 
2|  hours  painter  at  9rf. 


Add  10  per  cent,  profit 


Cost  per  yard  super.  ...         ...         

Ditto,  2  Coats. — 1  lb.  of  paint  will  here  cover  15  yards 

super,  for  the  second  coat.  Labour,  2J  hours  painter. 

1  lb.  paint,  ready  mixed,  at  3|r/.  ... 
^  gal.  thinnings  at  3,s'.  G-/.  .  . 
2|  hours  painter  at  Of/. 

Add  10  per  cent,  profit  ...  ...         ...         ...         , 


Add  first  coat ...         

Total  cost  per  yard  super. 

Ditto,  3   Coats. — 1  lb.  of  paint  will  now  cover  20  yards 
super,  for  the  third  coat.     Labour,  2^  hours  painter. 

s.   d. 
1  lb.  paint,  ready  mixed,  at  3j(?.    ...         ...         ...         ...         ...       0    3J 

r?x  gal.  thinnings  at  3,9.  Q>d.  ...         0     2 

2^  hours  at  9f?. 

Add  10  per  cent,  profit 


1 

8] 

2 
0 

2 

20)2 

4i 

0 
0 

5i 

0 

6J 

Add  first  and  second  coats  ... 

Total  cost  per  yard  super. 

Varnishing. 

Copal  Varnish,  1  Coat. — Copal  varnish  is  the  best,  and 
should  alone  be  used  for  outside  work.  It  varies  very  much 
in  price.     A  pint,  or  ^  gal.,  will  cover  14  yards,  1  coat. 
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Varnishing — continued. 

s.  d. 

J  gal.  copal  varuish  at  IGs.  ...         ...         ...         ...         ...         ...       2  0 

3  hours  painter  at  9o?.           ...         ...         ...         ...         ...         ...       2  3 


Add  10  per  cent,  profit 

Cost  per  yard  super. 


4 
0 

3 

5 

14)4 

8 

0 

4 

Taeeing. 


Tarring,  1  Coat. — 1  gal.  tai',  mixed  with  1  lb.  pitch  and 
applied  hot,  will  cover  12  yards  super.,  first  coat  on  wood. 
Labour,  3  hours  of  labourer. 

s.    d. 

1  gal.  Stockholm  tar 0  10* 

1  lb.  Stockholm  pitch  0     l| 

3  hours  labourer  at  6(/.         ...         ...         ...         ...         ...         ...       1     6 


Add  10  per  cent,  profit 


2 
,      0 

51 
3 

12)2 

8f 

0 

2| 

Cost  per  yard  super. 


Ditto,  2  Coats. — The  same  materials  will  cover  17  yards  for 
the  second  coat.     Labour  3i  hours. 

s.   d. 
1  gal.  Stockholm  tar...         ...         ...         ...         ...         ...         ...       0  lOJ 

1  lb.  Stockholm  pitch  ...         0     IJ 

3^  hours  labourer  at  6(/ ...         19 


Add  10  per  cent,  profit 

17)3    0 

Add  first  coat  ...         ...         ...         

Total  cost  per  yard  super. 


CHAPTER    XVI. GLAZIER. 

MEMOEANDA. 

Crown  Glass. 

A  crate  contains  12  tables  of  the  best. 
,,  ,,        15  „         seconds. 

„  „        18  „  thirds. 

18  ,,  fourths. 

The  tables  measure  either  48  in.  or  54  in.  diameter.  The 
former  yields  about  8i  ft.  super,  of  glass  fit  for  glazing,  and 
the  latter  about  11-|-  ft.  super.  For  every  -^  in.  thick  it 
wears  13  oz.  per  foot  super.  Crown  glass  is  going  out  of 
use. 

Sheet  glass  may  be  obtained  in  four  qualities — best,  2nds, 
3rds,  and  4ths,  weighing  15  to  42  oz.  per  foot  super. 

Limits  of  Size  in  Sheet  Glass. 

The  extieme  limits  of  length  and  width  cannot  be  combined 
in  the  same  sheet. 


Weight. 

Extreme  Length. 

Extreme  Width. 

Extreme  Area 

15  oz. 

60  in. 

40  in. 

15  ft. 

21  „ 

90  „ 

50  „ 

26  „ 

26  „ 

90  „ 

50  „ 

25  „ 

32  ,. 

85  „ 

50  „ 

21  „ 

36  „ 

70  „ 

44  „ 

17  „ 

42  „ 

70  „ 

44  „ 

15  „ 

For  every  j\  in.  thick  it  weighs  13  oz.  per  foot  super. 
English  sheet  glass  is  sold  in  crates  of  200  to  400  ft.  super. 

15  oz.  has  40  sheets,  of  stock  sizes,  per  crate. 

21  oz.    „    34 

26  oz.    „    28        „  ,,  „ 

Foreign  sheet  glass  is  sold  in  cases  of  300  ft.  for  15  oz. 
of  3rd  and  4th  qualities,  and  per  cases  of  200  ft.  for  all  other 
weights  and  qualities. 

Bough-rolled  plate  (plain  and  fluted)  may  be  obtained 
in  thicknesses  of  ^  in.,  ^-^  in.,  J  in.,  and  f  in.,  and  up  to 
100  in.  long,  or  30  in.  wide,  and  30  ft.  in  area.     For  eveiy 
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■jig  in.  thick  it  weighs  16  oz.  per  foot  super.  The  plain  rolled 
means  fine  lines  on  the  surface. 

The  fluted  glass  is  in  two  patterns.  The  small  pattern 
has  eleven  flutes  per  inch,  and  the  large  down  to  four  flutes 
per  inch. 

Bough  Cast  Plate. — Used  for  roofs,  skylights,  &c.,  and  may 
be  obtained  up  to  60  ft.  in  area  when  the  thickness  does  not 
exceed  ^  in.,  f  in.,  ^  in.,  or  |  in.,  and  40  ft.  area  when  the 
thickness  is  1  in. 

British  Polished  Plate. — Best  glazing,  ordinary  glazing, 
and  silvering  qualities  can  be  obtained  up  to  100  ft.  in  area. 
The  glazing  qualities  are  usually  -}  in.,  -fVin.,  ^  in.,  and  f  in. 
in  thickness,  and  up  to  160  in.  long  or  96  in.  wide.  Greater 
thicknesses  and  sizes  can  be  got  at  special  rates.  For  every 
Jg  in.  thick  the  weight  is  16  oz.  per  foot  super. 

Patent  plate  is  sheet  glass  polished  on  both  sides.  It 
is  made  up  to  50  in.  long,  or  42  in.  wide,  and  13  ft.  in  area. 
The  thicknesses  and  weight  are  as  follows  : — 

Nii'.nber.  No.].  No.  2.  No.  3.  No.  4. 

Thickness         y\  i"-        ^  "i-        tV  in.        ^  in. 

Weight 13  oz.         17  oz.         21  oz.         24  oz. 

Boiled  cathedral  glass,  in  light,  variable  tints,  weighs  about 
26  oz.  to  the  foot  super.,  and  runs  up  to  80  in.  long,  or 
28  in.  wide. 


Constants  of  Labour.  Hours  of 

a  glazier. 
Crown  glass  stopped  in  new  sashes     per  ft.  sup.     -19 

,,  ,,  old  sashes       ...         ...         ...  ,,  •60 

Sheet  glass  stopped  in  large  squares  in  new  sashes  ,,  -15 

,,                ,,                      ,,                    old  sashes  ,,  -40 

Cleaning  windows,  both  sides  ...         ...  ,,  -03 

PEICES. 
Lead  Lights. 

New  lead  lights  of  "  fret  lead,"  glazed  with   J   in.  s.    d. 

thick  sheet  or  patent  rolled  plate  glass,  or  with 
cathedral  glass,  including  fixing,  complete  with 
narrow  lead        per  ft.  sup.  1     9 

Ditto,  ditto,  ditto,  wide  lead „  2     0 

Cementing  lead  lights ••         •••  ,,  0     2 

Fixing  lead  lights  in  wood  frames,  and  banding  with 

copper  ties         ...         ...         .••         •••         •••         ■••  n  0     2J 

Ditto,  ditto,  in  stonework,  ditto  ,,  0     3^ 

Casements  pinned  in       each        0    7 

Glass  bull's-eyes,  5  in.  diam.  and  2  in.  thick,  bedded 

in  red-lead        ...         ...         •••         •••         >>  1     *J 

Circular  and  Gothic  heads  to  be  measured  as  square,  and  one-third 

added  to  the  price. 

H.E.  ^ 
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ffOW  TO  ESTIMATE. 


s.   d. 


Miscellaneous. 

Sheet  cathedral  glass,  any  tint,  in  squares  under  4  ft. 

super.,  15  oz.     ...         ...         ...         ...         ...         ...  per  ft.  sup. 

Ditto,  ditto,  21  oz.  ...         ...         ,, 

Add  if  stopped  in  new  sashes    ...         ...         ...         ...  ,, 

,,         ,,  old  sashes      ...         ...         ...  ..  ,, 

Ornamental  figured  rolled  glass,  white,    Muranese, 

diaper,  &c.,  s.o.  ...         ...         ...         ...         ...  ,, 

Ditto,  ditto,  tints,  ditto ...  .         ...         ...         ...  ,, 

Ditto,  ditto,  pot  metal,  ditto     ...         ...         ...         ...  ,, 

Extra  if  cut  to  sizes        ...         ...         ...         ...         ...  ,, 

Hayward's  prism  lights,  6-in.  by  4-in.  lenses,  in  iron 

frames     ...         ...         ...         ...         ...         ...         ...  ,, 

Patent  roof  glazing,  Braby's     ...         ...         ...         ...  ,, 

,,  ,,  Rendle's   ...         ...         ...         ...  ,, 

,,  ,,  Shelley's  "  Unique  ■'      ...         ...  ,, 

i-in.  bevelling  to  glass    ...         ...         ...         ...         ...    per  ft.  run 

I  ill-         ..  >.        

Iron  saddle  bars   ...         ...         ...         ...         ...         ..  ,, 

Cleaning  windows,  both  sides,  under  2  ft.  sup.      per  doz.  squares 

„      4  ft.     „ 


0 
0 

4* 
5 

0 

8 

0 

5 

0 
0 

6* 
8 

0 

10 

0 

2 

7 

6 

1 

6 

0 

9 

1 

0 

0 
0 

2* 
3" 

0 

2 

0 

8 

1     4 


Materials. 

Diamond,  glazier's,  No.  3  size 

Flannel,  best  quality  for  cleaning 

Sheet  glass,  .3rds,  15  oz.,  s.o.,  40s.  per  case  of  300  ft 


„     21  oz.,    , 

,    40s.          „         i 

,,             4ths,  15oz., 

,    33s.         „         I 

„                 ,,     21  oz., 

,    33s.         „         i 

Linseed-oil,  raw 

,,          boiled 

Putty,  oil 

,,      white  or  red-lead 

Sprigs  or  nails,  iron 

,,             copper  ... 
Whiting,  best  washed,  in 

lumps 

Wages,  glazier     

ANALYSIS. 

each 

18 

0 

l^er  yard 

0 

8 

300  ft. 

=   per  ft.  sup. 

0 

IS 

200  ft. 

=            ,, 

0 

2* 

300  ft. 

—            j> 

0 

U 

200  ft. 

=            ,, 

0 

2" 

per  gal. 

2 

6 

II 

2 

9 

per  lb. 

0 

1 

11 

0 

n 

I) 

0 

8 

>i 

1 

0 

11 

0 

0^ 

per  hour 

0 

9 

Putty  is  made  of  ^vhiting  reduced  to  a  fine  powder,  mixed 
with  as  much  raw  hnseed-oil  as  is  necessary  to  form  it  into 
a  stiff  paste.  Hard  putty  may  be  made  by  substituting  turps 
for  part  of  the  oil.  For  soft  putty  mix  10  lb.  whiting  and 
1  lb.  of  white-lead  with  the  necessary  quantity  of  boiled 
linseed-oil,  adding  to  it  half  a  gill  of  the  best  salad  oil.  The 
salad  oil  prevents  the  white-lead  from  hardening,  and  keeps 
the  putty  in  a  state  sufficiently  soft  to  adhere  at  all  times,  not 
allowing  the  wet  to  enter  by  the  putty  getting  hard  and 
cracking  off,  as  is  often  the  case  with  ordinary  hard  putty. 
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Thermo-plastic  putty  contains  tallow,  which  keeps  it  pliable, 
so  that  it  is  not  loosened  by  the  expansion  and  contraction 
of  large  panes  of  glass  undei  changes  of  temperature. 

Sashes  must  first  be  piimed  before  l)eing  puttied,  other- 
wise the  wood  will  draw  the  oil  out  of  the  putty  and  cause 
it  to  shrink  and  fall  out.  Putty  should  also  be  covered  with 
a  coat  of  paint  to  protect  it  from  the  air,  or  it  will  shrink 
and  get  loose,  as  the  oil  dries  out  of  it  by  oxidation. 

Solder  used  for  lead  glazing  is  the  plumber's  fine  solder, 
1  lead  to  1  tin. 

Glazing  is  frequently  sub-let  to  a  glass  merchant  as 
"  fetched,  glazed,  and  delivered."  This  saves  risk,  and  is 
the  cheapest  plan.  The  low  prices  in  this  trade  are  some- 
times due  to  the  substitution  of  glass  of  less  weight  and 
inferior  quality  to  that  specified.  Manufacturers  are  con- 
stantly combining  and  issuing  new  tariffs,  as  the  price  lists 
are  termed  in  the  trade,  till  these  are  broken  by  the  firms 
who  are  anxious  to  get  orders,  when  a  collapse  ensues  and  a 
lower  tariff  is  issued.  Special  quotations  can  be  obtained 
for  large  ordei'S. 

Eisk  of  breakage,  damage,  and  expense  of  carriage  are 
borne  by  the  purchaser,  the  glass  being  usually  sent  as 
"  carriage  forward."  Packing-cases,  blind-frames,  and  flannel 
are  also  charged ;  but  packing-cases  will  l)e  allowed  for  if 
returned  within  one  month  in  good  condition  and  free  of 
expense. 

On  large  quantities  of  glass  there  is  a  trade  discount  of 
20  to  25  per  cent.  For  polished  plate  glass,  in  sizes  up  to 
12  ft.  super.,  the  discount  is  50  per  cent.,  and  over  that 
40  per  cent. — i.e.,  the  larger  the  panes  the  smaller  the 
discount. 

15  oz.  Srcls  Quality  Sheet  Glass,  in  Squares  under  2  ft. 
super.,  and  sto2)2^ed  in  Neio  Sashes. — Foreign  or  Belgian  sheet 
glass  is  the  kind  usually  sold  by  the  middle  tradesman.  It  is 
purchased  wholesale  per  cases  of  300  ft.  for  15  oz.  of  3rd  and 
4th  qualities,  and  per  cases  of  200  ft.  for  all  other  weights 
and  qualities.  English  sheet  glass  is  sold  in  crates  of  so 
many  sheets  of  stock  sizes  (see  "  Memoranda  ').  15  oz.  3rds 
quality  costs  40s.  per  case  of  300  ft.,  or  I'^d.  per  foot  super. 
Special  quotations  can  be  obtained  on  application,  as  prices 
fluctuate  so  nnich. 

A  glazier  will  take  "15  hour  per  foot  super,  in  stopping 
large  squares  in  new  sashes  ;  but  as  the  squares  are  here 
small,  and  there  is  cutting  to  size,  say  4  hour.  A  glazier 
will  thus  cut  and  stop  about  5  ft.  super,  per  hour. 


s. 

d. 

0 

If 

0 

Oi 

0 

IS 

0 

n 

0 

Ui 

0 

n 
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1  ft.  super.  15  oz.,  3rds  quality  sheet-glass 

1  oz.  putty  at  Id.  per  lb. 

1  hour  glazier  cutting  and  stopping  at  9d. 

Add  profit  

Cost  per  foot  super. ... 

Hartley's  ^  in.  Bough  Plate  Glass,  and  Glazing  in  Squares 
wider  10  ft.  super. — This  is  packed  in  crates  for  cutting  up, 
of  the  sizes  as  manufactured.  Plain  rolled — i.e.,  with  fine 
lines  on  the  surface — is  S^d.  per  foot  super.,  and  the  labour 
is  rather  more  than  that  for  sheet  glass. 

1  ft.  super.  ^  in.  Hartley's  rough  plate  glass 

Putty  at  IfZ.  per  lb. 

J  hour  glazier  at  9<i 

Add  profit 

Cost  per  foot  super.  ...         

^-in.  British  Polished  Plate  Glass,  and  Glazing  in  Squares 
4  ft.  to  6  ft.  super. — For  polished  plate  glass,  in  sizes  up  to 
12  ft,  super,,  the  discount  is  50  per  cent.,  and  over  that 
40  per  cent.  The  price-list  quotation  for  best  glazing  quality 
is  2s.  2d.  per  foot  super.,  in  plates  not  above  5  ft.  super. ; 
or  Is.  If/.,  deducting  the  50  per  cent,  discount  for  sizes  under 
12  ft.  super.  A  few  sprigs  will  be  required  to  hold  in  the 
glass.  The  labour  w^ill  be  about  the  same  as  for  previous 
item. 

s.   d. 

1  ft.  super.  J-in.  British  polished  plate  glass         ...     1     1 

Putty  at  Id.  per  lb 0    0^ 

Copper  sprigs  at  Is.  per  lb.     ...         ...         .  ...         ...         ...     0    OJ 

:i  hour  glazier  at  9rf.   ...         ...         ...         ...         ...         0     2J 

Add  profit 

Cost  per  foot  super 

The  price  of  polished  plate  glass  is  influenced  to  a  con- 
siderable extent,  particularly  in  the  larger  squares,  by  the 
number  of  superficial  feet  each  sheet  contains  ;  consequently, 
in  measuring  this  glass  for  the  purpose  of  estimating,  &c., 


1 

4 

0 

2 

1 

6 
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care  should  be  taken  to  keep  the  totals  of  the  glass  separate, 
according  to  the  different  areas  of  the  squares. 

Cleaning  Windows,  both  Sides,  wider  2  ft.  super. — The 
labour  constant  for  this  is  "03  hour  glazier  per  foot  super., 
or  '06  as  the  squares  are  up  to  2  ft.  super.  And  -06  hour 
per  square  of  2  ft.  super,  x  12  squares  =  -72,  or,  say, 
per  dozen  squares.     Add  flannel  and  whiting. 

J  hour  glazier  at  9(Z.     ... 
Flannel  and  whiting 


Add  profit 


1  hour 

s. 

d. 

0 

6f 

0 

0| 

0 

n. 

0 

oi 

0 

8 

Cost  per  dozen  squares 


Muffing  Glass.^A  painter  or  glazier  can  muff  7  ft.  super, 
per  hour  of  glass,  in  squares  about  16  in.  by  10  in.,  by 
painting  one  coat  white  paint.  Other  prices  in  the  glazier's 
trade  are  easily  worked  out  in  a  similar  manner. 


CHAPTER  XVII. PAPERHANGER. 

MEMOEANDA. 

A  PIECE  of  English  paper  should  be  12  yards  long  by  20  in. 
wide,  and  contain  60  ft.  super,  or  7  square  yards.  The 
20  in.  is  the  net  width  of  the  pattern,  and  adding  two  margins 
of  ^  in.  each,  the  total  width  is  21  in.,  or  63  ft.  super. 
Therefore  divide  superficial  area  to  be  covered  in  feet  by  60 
to  obtain  number  of  pieces.  A  piece  as  sold,  however,  seldom 
exceeds  11  yards  in  length. 

Allow  1  piece  in  7  for  waste.  The  smaller  the  pattern  the 
less  the  waste. 

A  double  roll  of  paper  is  about  16  yards  in  length,  whereas 
a  bolt  of  paper  is  a  roll  containing  any  number  of  yards  over 
sixteen.     A  bolt  of  canvas  =  39  yards. 

A  piece  of  French  paper  varies,  but  is  mostly  9  yards  long 
by  18  in.  wide  (net  width  of  pattern),  and  contains  41  ft. 
super.,  or  4|-  square  yards. 

A  piece  of  Japanese  paper  is  12  yards  long  by  1  yard  wide. 

Lining  paper  is  usually  30  in.  wide. 

A  dozen  of  border  is  12  yards  long,  or  36  ft.  run. 

High-class  and  deep  friezes  are  sold  by  the  yard  run. 

A  paperhanger  will  paste  and  hang  a  piece  per  hour. 
Add  extra  time  for  trimming  edges. 

One  gallon  of  paste,  as  below,  will  hang  five  pieces  of 
English  paper. 

2  lb.  or  1  quart  wheaten  flour     )  ^j^^^  -^  ^      j_  ^f  ^^-^y       ^^^^^^,  ^^^^^ 
1  oz.  alum  (for  strengthening  ^^      ^        ^^f 

3  pints  single  size  (sometimes)     )  or 

PEICES. 

s.   d. 

Pumicing,  sizing,  and  preparing,  only,  walls  ...  per  doz.  yds.  run  0  6 

Taking  down  old  paper,  and  washing,  stopping, 

and  preparing  old  walls  for  new  paper  ...  ,,  0  8 

Putting  up  lining  paper,  including  pumicing, 

rubbing  smooth,  and  sizing     ...         ...         ...  ,,  0  11 

.iging  only  satin  paper,  including  pumicing  and  s.    d. 

SlCi'ng  the  walls  ...         ...         ...  per  doz.  yds.  run  1     0  to  2  6 

nunrlain  paper,  ditto  ...  ,,  0    fi   ,,   1  0 

in   niS?™°^  °^  ^'^'^^ '^^^^'^'■^  •••         •••  ••  per  doz.  yds.  run  0  2^ 
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Pei  ces — coji  tinued. 


Extra  for  papering  on  ceilings per  doz.  yds.  run  0  3 

Sewiugand  puttiugup  canvas  lining,  including  tacks, 

brown  paper  slips,  and  canvas         ...         ...         ...  per  yd.  sup.  0  10 

Re-straining  old  canvas  and  ditto       ...  ,,  0  2 

Guttapercha  sheets  and  hanging        ...         ...         ...  ,,  0  4 

Varnish  paper  with  paper  varnish,  1  coat,  and  sizing  ,,  0  4^ 

,,                           ,,               2  coats,            ,,  ,,  0  8" 


Materials. 

Alum     

Canvas,  best  lining    ... 

Flour  for  paste 

Glue,  good  bright,  for  size  only 

Japanese  wall  papers... 

Lincrusta  Walton,  dadoes,  16  in.  to  28  in. 

wide 

,,  ,,  fillings,  18  in.  to  24  in. 

wide 

„  ,,  friezes,  5  in.  to  19  in. 

wide  ... 
„  ,,  ceilings,  18  in.  to  21  in. 

wide  ... 
Lining  paper,  weighing  440  lb.  per  ream . . . 
Paperhangings,  machine-printed  pulps    ... 
,,  ,,  grounds... 

,,  ,,  satins    ... 

,,  ,,  golds 

,,        hand-i)rinted  damasks,  grounds 
,,  ,,  ,,         satins... 

,,  ,,  ,,         mica  ... 

,,        (raised  flocks),  for  painting  over 
,,        embossed  leather  papers 
,,        "  Anaglypta,"  low  relief 
,,        Japanese  leather  papers 
,,        printed      imitation      granites, 

marbles,  &c....         ...         

Pitch-paper,  or  indiarubber  paper  ... 
Paper  borders  ... 
Paste,  best 
Pumice-stone  ... 
Resin     ... 

"  Salamander"  asbestos  decorations,  fillings 
„  ,,  ,,  friezes 

,,  ,,  ,,  dadoes 

,,  ,,  ,,  ceilings 

Tacks    

Tinfoil,  1^  oz.  per  ft.  sup.,  in  sheets  2  ft.  by 

1  ft.,  and  hanging  ... 
Willesden   paper,  for  lining  walls,  2  ply, 
54  in.  wide  ... 

Ditto,  ditto,  1  ply,  56  in.  wide        

Wages,  paperhanger's 


s. 

d. 

s.    d. 

per  lb. 

0 

n 

— 

per  yd. sup. 

0 

4J 

— 

per  lb. 

0 

2^ 

— ■ 

,, 

0 

•3J 

— 

per  piece 

15 

0 

to  25     0 

per  yd.  run 

1 

6 

„     6     0 

., 

1 

3 

„     3     3 

>) 

0 

9 

n     3     0 

1 

0 

„     3    6 

per  piece 

0 

4 

„     1    0 

,, 

0 

6 

„     1     3 

,, 

1 

0 

„     3    0 

,, 

1 

6 

„     3    0 

,, 

2 

6 

„     6    0 

,, 

2 

6 

„  10    0 

J, 

4 

6 

„  18    0 

,, 

6 

0 

„  18    0 

^^ 

11 

G 

„  20     0 

,, 

14 

0 

„  42     0 

,, 

12 

0 

„  60    0 

.. 

18 

0 

„  60    0 

It 

0 

6 

„     2    6 

0 

9 

„     2    6 

per  doz.  yds 

0 

9 

— 

per  gal. 

1 

6 

— 

IJer  lb. 

0 

6 

— 

,^ 

0 

1 

— 

per  ft.  sup. 

0 

li  upwards 

,, 

0 

3" 

,, 

,, 

0 

3 

,, 

,, 

0 

3 

,, 

per  1,000 

0 

9 

— 

per  ft.  sup. 

0 

2 

— 

per  yd. run 

1 

0 

— 

,, 

0 

6 

— 

per  hour 

0 

9 

— 
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ANALYSIS. 

A  few  remarks  will  indicate  how  the  prices  in  this  trade 
are  arrived  at,  without  going  into  detail. 

Paperhangings. — There  are  three  kinds  of  wall-paper  in 
ordinary  use — viz.,  common-printed  papers,  satin  paper,  and 
flock  paper.  The  value  in  each  case  depends  on  the  numher 
and  nature  of  the  colours  in  each  pattern,  increasing  con- 
siderahly  on  the  introduction  of  gold.  The  f:rst  two  kinds 
are  hand-printed  or  machine-printed :  the  former  is  con- 
sidered the  better,  and  may  be  known  by  its  finish  and  by 
the  marks  of  the  pins  on  the  margin  used  to  guide  the 
position  of  the  wood-blocks,  a  separate  block  being  required 
for  each  pattern.  In  the  machine-printed  papers  the  patterns 
are  engraved  on  metal  rollers — one  for  each  colour  required, 
the  paper  being  printed  in  continuous  bands  several  hundred 
3'ards  long. 

The  descriptions  and  prices  of  hand-printed  and  of 
machine-printed  papers  may  be  obtained  of  well-known 
makers  like  Messrs.  Jeffrey  &  Co.,  Islington  ;  Woollams 
&  Co.,  Manchester  Square;  or  of  wholesale  houses  such 
as  Messrs.  Young  and  Marten,  Stratford,  or  Nicholls  and 
Clarke,  Shoreditch. 

The  length  and  breadth  of  ornamental  and  relief  decora- 
tions vary  considerably  :  they  are  made  from  18  to  30  in. 
wide,  and  almost  any  length  up  to  12  yds.  Ceiling  decora- 
tions are  usually  made  in  panels  about  2  ft.  by  2  ft. 

The  trade  discount  on  wall-papers  is  generally  one-third, 
or  about  33  per  cent.,  of  the  marked  price,  but  sometimes  as 
much  as  55  per  cent.  Some  of  the  firms  which  produce  the 
more  artistic  wall-papers  give  no  trade  discount.  Of  late  there 
has  been  a  great  combination  of  paper  manufacturers,  and 
prices  have  consequently  gone  up. 

Labour. — New  walls  should  not  be  papered  for  at  least  a 
year  after  a  house  has  been  finished,  to  let  the  damp  in  the 
plaster  dry  out.  Before  re-papering  old  walls,  all  the  old 
paper  should  first  be  saturated  with  water  and  then  stripped 
off,  usually  by  labourers  or  boys.  The  walls  should  then  be 
washed  with  a  disinfectant,  such  as  carbolic  acid,  before 
re-papering. 

One  piece  of  paper  should  be  pasted  and  hung  by  a  paper- 
hanger  in  an  hour  at  9d.  Add  paste,  &c.  In  actual  practice 
the  time  taken  varies  according  to  the  care  required  by  the 
quality  of  the  paper.  Common  papers  are  difficult  to  hang 
well,  as  they  are  apt  to  tear  with  their  own  weight  when 
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saturated  with  paste.  Lincrusta  and  thick  decorations  are 
hung  ^Yith  a  thick  mixture  of  glue  and  paste,  generally  about 
one-third  glue.  French  papers  cost  a  trifle  more  to  hang 
than  English  papers.  The  labour  in  hanging  dadoes  is 
somewhat  more  than  that  for  upper  surfaces.  Where  walls 
have  to  be  papered  in  two  heights,  as  in  the  case  of  a  room 
with  a  dado  rail,  the  cost  of  hanging  is  increased  15  per  cent. 
The  trimming  of  the  edges  occupies  additional  time.  In 
good  work  papers  should  be  trimmed  at  both  edges  and 
butted.  For  cheaper  work  it  is  customary  to  cut  off  one 
margin  of  the  paper  only,  the  margin  left  on  being  covered 
by  the  next  length  of  paper. 


CHAPTER  XVIII. GASFITTER. 

MEMOEANDA. 

Weight  of  cast-iron  spigot  and  faucet  pipes  : — 

IJ  in.  =  0  cwt.  1  qr.    3  lb.  per  6  ft.  length. 

2  in.  =0  cwt.  1  qr.  14  lb.    „      ,, 

S  in.  =  0  cwt.  .3  qr.  14  lb.    „    9  ft. 

4  in.  =  1  cwt.  1  qr.  14  lb.    ,,      ,,  ,, 


Weight  of  wrought-iron  gas  tubing  :  — 


^  in.  diani.  = 

i  in. 

s  in. 

iin. 

fin. 

1  in. 
liin. 
IJ  in. 

2  in. 

3  in. 


28  lb.  per  100  ft.  run. 
=  411b. 
=:  601b. 
r.  87  1b. 
=  118  lb. 
=  179  lb. 
=  252  lb. 
=  297  lb. 
=  448  lb. 
=  925  lb. 


Weight  of  composition  gas  tubing  : — 


^  in.  diam.  =  11  to  13  oz.  per  yard  run. 


iin.      , 

.   =  18  , 

,  21  oz. 

k  iri-   I 

,   =  29  , 

,  34  oz.     „ 

s  in-   . 

,   =  44  , 

,  52  oz. 

fin.   , 

,   =  52  , 

,  G8  oz. 

i  in.   , 

,   =  64  , 

,  76  oz.     ,, 

1  in. 

,   =  80  , 

,  88  oz. 

Composition  gas-tubing  is   made  from  a  mixtm'e  of  tin, 
lead,  and  antimony,  in  SO-yard  lengths. 


Weight  of  block-tin  tubing 


I  in.  diam.  =     8  oz.  per  yard  run. 
3  in.      ,,      =  11  oz. 


*in. 
s  in. 
fin. 
g  in. 
l^in. 


=  17  oz. 
=  23  oz. 
==  30  oz. 
=  38  oz. 
=  47  oz. 


T^r 
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PKICES. 
C.I.  Spigot  and  Faucet  Pipes. 


Description. 


Pipes  in  6-ft.  lengths,  includ- 
ing one  lead  joint  per  length, 
and  fixing  (but  not  digging) 

per  ft.  run 
Ditto,  in  9-ft.  lengths,  ditto 

per  ft.  run 
Add  for  additional  lead  joint...  each 
Extra  for  branches,  and  two 

joints ,, 

Ditto  tees,  ditto ,, 

Ditto  bends,  and  one  joint    ...     ,, 
Ditto  caps,  collars,  &c.,  ditto     ,, 
Cast-iron  siphons  for  mains...     ,, 
Stand-pipes     and     caps     for 
siphons,  all  J  in.,  and  con- 
necting with  siphon  ,, 

C.I.   covers   and   fi-anies,  and 

siphon  traps  let  in  ,, 

Carter's  or  other  approved 
safety  gas  valves,  with 

sockets  or  flanges    ,, 

Cutting  cast-iron  main ,, 


IJ  in.  2  in. 


s.    d. 


d. 


0     G         0     7* 


0    9J       0  lOJ 


3     G 


G     G 


3  0 
2  7 
1  2 
0  11 
17     G 


3     6 
G    G 


.3G 
2 


s.    d. 


0  m 

1     3 


4 
4 
1 
1 
22 


3     6 
G     G 


52    0 
3     0 


s.    d. 


1  4 

1  8 

7  0 

6  2 

2  3 
2  0 

30  0 


3     6 
G     6 


G8    0 
4    0 


Stout  Welded  Gas-pipes,  &c. 


Descrii)tion. 


W.I.  pipes,  1  ft.  to  12  ft.  lengths, 

s.  o per  ft.  run 

Add  if  fixed  

Extra  for  short  pieces,  under 

1  ft each 

Ditto   connecting  pieces,  long 

screws ,, 

Ditto  bends,  elbows,  and  springs     ,, 
Ditto  tees,  equal  or  diminishing    ,, 

Ditto  bends  made  in  i^ipes ,, 

Ditto  crosses,  equal  or  diminish- 
ing         „ 

Ditto    sockets,    caps,    nipples, 

plugs,  &c ,, 

Ditto  iron  main  cocks ,, 

Brass  union  joints    ,, 

Add  to  last  nine  items  if  fixed    ,, 
Lambert's,    Carter's,    or   other 
valves,  screwed ,, 


iin. 

5  in. 

s.     d. 
0     If 
0     1^ 

s.    d. 
0    2 
0     1^ 

0     1 

0     li 

0     21 

0     4 

I  in.        1  in. 


S.  d.  S.  d. 
0  2i  0  2i 
0     If   0     2 


0     U 


0     2i 


0 
2JiO  Sj  0 
O^iO  0^  0 
4      0     4      0 


0     2^    0     2J 


2J'0     2i 


4J  0 
3i  0 
0|  0 
5      0 


.V.       d. 

0     3i 
0     2j 


0     2i 


1     2^ 
iO    G 
lo     2 


0  3? 

0  2i 

1  6" 
0  8 
0  2\ 

2  5 


5i   0 

H  0 

6     0 


0    5 


6i 


0    6i 


0  2|  0 

1  10|  2 
0  11  1 
0     2^  0 


2     7^  1 3     2 
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Stout  Welded  Gas-pipeb,  &c. — continued. 


Description. 


Siphon    boxes,    complete,   one  j  s. 

quart    each;     ■ 

Ditto,  two  quarts ,,     1 

Add  to  last  three  items  if  fixed     ,,     , 
Taking  down  old  gas-pipes  and 

removing  per  ft.    0 

Taking  down,  cleaning,  and  re-  | 

fixing  pipes ,,      0 

Cutting  pipes  for  alterations  or  | 

additions,  including  tapping 

and  screwing  ends    each   0    9 

Deduct    10   per   cent,    if   butt- 
welded  pipes  and  fitting  are 

used,  instead  of  lap-welded. 
Unions  for  iron  pipe  and  fixing"    ,,      0 

Ditto  tin  ditto  ,,       0 

Universal  swivels  for  brass-pipe 

and  fixing   ,. 

Ditto  iron  ditto ,,     i  1 

Cocks,  stop,  brass,  and  fixing...     ,,      0 
Ditto,  pillar,  for  iron  pipe,  ditto     ,,     lO 

Ditto,  brass,  ditto ,,     io 

Ceiling  plates,  iron  sizes,  and 

fixing   ,,      0     9 

Ditto,  brass  sizes,  ditto  ,,     j     — 


9^ 
10 


s.  d. 

0  0^ 

0  2 

0  9 


0    6| 

0  4J 

1  0 
1     6 

0  8h 

1  o" 

0  lOJ 

0  Hi 

1  0 


iin. 


0    9 


5J 

9 

10 

2 


s.  d. 

5  5 

7  0 

0  7 

0  0| 

0  3 

1  0 


1     1 
0  lU 


1     7 
1     4 


li   1     8 


1     6 
1     6 


s.  d. 

6  4 

8  0 

0  9 

0  1 

0  3 

1  G 


1     6 


1  10 
1  10 


Small  Pipes. 


Description. 


Tin  pipes  of  best  block  tin,  includ- 
ing soldered  joints,  hooks,  &c., 

and  fixed  complete   per  ft.  run 

Composition  ditto,  ditto ,, 

Copper  pipe,  with  bronzed  joints, 

ditto per  ft.  run 

Brass  ditto,  ditto ,, 

Brass  union  couples,  and  ditto    ...  each 
,,  ,,  tee-pieces  ...     ,, 


s.     d. 


n 

6 
6 
8 
2i 


J  in. 

fin. 

S.     d. 

s.     d. 

0     7i 
0     3i 

0  9i 
0     4 

0     8^ 
0    Ql 
0    9 

0  m 

0  io| 

0  10 

1     5 

1     8 

0  llj 

0  4J 

1  H 

1  1^ 

1  0 

2  0 


Brass  gas  brackets 


W.I. 


Miscellaneous. 

single-jointed,  ^  in.  by  12  in. 
double-jointed,  h,  in.  by  §  in.  by  24  in 

stiff,  j  in.  by  12  in 

single-jointed,  J  in.  by  15  in. 
double-jointed,  J  in.  by  |  in.  by  24  in 
stiff,  J  in.  by  12  in 


each 


s. 

d. 

1 

6 

3 

0 

2 

0 

3 

2 

6 

4 

2 

2 

GASFITTER. 


319 


s.  d. 
0  10 
0    6 


Miscellaneous — continued. 

Add  for  fixing  foregoing         each 

Gas  brackets  taken  down  and  removed  to  store  . 
^laliogany  turned  blocks  for  brackets,  and  fixing 
Brass  pendants,  stiff  top,  J  in.  by  ^  in. 

,,  ,,  swing  top,  f  in.  by  ^  in 

,,  ,,  stiff,  2-light,  I  in.  by  |  in. 

.,     3-light,  I  in.  by  f  in. 

Add  for  fixing  pendants         

Gas  pendants  taken  down  and  removed  to  store  . 
IJ-in.   zinc   tubes,   No.   12   gauge,    soldered  joints, 

fixed    ...         

2-in.  ditto,  ditto 

Zinc  hoods  for  ditto    ...         ...         ...         ...         ...         ...     each 


and 

per  ft.  run 


Thomas  Glover  &  Co.'s  gas-meter  for  5  lights, 

s.o. 
10  „ 
20  „ 
30  „ 
40  „ 
50  „ 
100      „ 

Fixing  only  gas-meters,  2  to    10  lights 
20  to    60      „ 
80  to  100      „ 
Charge  for  stamping 

"  Simplex"  gas  governor,  J  in.,    10  lights,  s.o. 
I  in-.    15 

1  in.,  35 
liin.,  70 
l|  in.,    90 

2  in.,  150 


Wet. 
£   s.     d. 


1 

4 
5 
7 

11 
1 
0 

0 
0 

1 

Dry 


2  10  0 

3  10  0 
5  5  0 
8     0  0 

10    0  0 

12     0  0 

20     0  0 


0 


£  s.     d. 


1  16 

2  7 

3  5 

4  10 

5  10 

6  5 
13  15 

each  0  3  0 
0  4  0 
0     7 

0  1 

1  18 

2  14 

3  12 

4  12     0 

5  12     0 
8     0     0 


Matebials. 
(supplied  only.) 

Burners,  bat's  wing,  or  fish-tail,  common... 

,,  Argand,  chimney  holders  ... 

,,  ,,         moon  holders 

,,  the  "  Holborn  "  flat  flame  governor 

Sockets  for  burners,  straight 

,,  ,,  elbow  or  knee ... 

Chimney  glasses  up  to  8  in.  high     ... 

,,  ,,       for  Argand  burners 

Moon  glasses,  7  in.  diam.,  part  ground 

,,  ,,        for  Argand  burners    ... 

Glass  ceiling  shades,  8  to  12  in.  diam. 
Cement,  iron,  best  quality     ... 
Chain,  brass,  for  pendant 
Flexible  tvibing  to  pattern     ... 
Brass  couplings  for  ditto 
Brass  backs,  with  cocks  and  unions  for  ditto 


doz. 
each 


pe 


r  in.  in  diam. 
...  per  lb. 

per  ft.  run 
...     each 


*.  d. 

0  6 

2  3 

2  9 

0  8 

0  3 

0  4* 

0  3"' 

0  3 

0  8 

2  0 

0  li 

0  6 

1  7 
1  0 

1  0 

2  2 


s.    d. 

per  doz. 

9  5 

)i 

9  1 

)) 

13  9 

>) 

10  4 

.  each 

12  6 

)) 

13  6 

.  per  lb. 

1  10 

»» 

3  6 

>j 

0  11 

)( 

12  0 

I) 

0  11 

,, 

0  2 

J) 

1  0 

I) 

1  1 

)er  hour 

0  10 
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Matebials  (supplied  only) — continued. 

Ceiling  plates,  iron  sizes,  |-in.  pipe  

,,  ,,       brass  sizes,        ,, 

Cocks,  stop,  brass,  5  in. 

Unions  for  |-in.  iron  pipe      

Gauges,  pressure,  3  in.,  ^,  in  cases,  best  quality 
4in.,  |§, 

Glycerine  ...         ...         

Mercury 

Solder,  hard  (2  copper,  1  zinc) 

Talc        

Tubing,  brass 

,,        composition    ...         

,,        copper 

„        tin        ...         ...         

Wages,  gasfitter's        

ANALYSIS. 

No  detailed  cost  is  really  necessary  in  this  simple  trade. 

The  best  material  that  can  be  used  for  gas  services  is 
welded  wrought-iron  barrel,  or  tubing,  generally  used  in  the 
black  state,  though  galvanised  tubing  is  better.  The  tubes 
are  manufactured  in  lengths,  varying  from  2  ft.  to  14  ft.,  and 
in  short  lengths  from  about  3  in.  up  to  2  ft. ;  for  a  single 
light  the  smallest  bore  should  not  be  less  than  f  in.  W.  I. 
gas-pipes  should  withstand  a  test  of  not  less  than  50  lb.  per 
square  inch  by  hydi-aulic  pressure.  Composition  pipes  are 
unreliable  and  dangerous,  and  their  only  advantage  is  the 
ease  with  which  they  can  be  run  round  awkward  bends  or 
curves. 

Gas-tubing  should  always  be  accessible,  or  be  in  sight, 
and  not  imbedded  in  plastering;  and  if  under  floors  the 
boards  above  should  have  brass  cups  and  screws,  and  small 
trap  openings  ought  to  be  provided.  Tubing  is  fixed  with 
wall  hooks  or  patent  clips.  All  tubing  should  be  laid  to 
certain  falls  to  allow  the  condensed  water  to  be  drained  off 
at  convenient  points,  and  for  this  purpose  screwed  plugs 
are  provided,  especially  below  vertical  main  near  meter,  by 
a  tee-piece. 

The  trade  discount  off  list  prices  of  iron  gas-tubing  is 
variable,  from  50  to  65  per  cent.  Off  Ust  prices  of  pipe 
fittings,  as  sockets,  elbows,  tees,  crosses,  &c.,  an  additional 
2i-  per  cent. ;  also  a  further  discount  for  cash  of  2|-  per  cent. 
The  discount  off  list  prices  of  gasfittings  is  usually  about 
25  per  cent. 
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APPENDIX, 

MISCELLANEOUS   MEMOEANDA. 

Triangles. 

Area  =  ^  base  x  perpendicular,  or 

Area  =,^/s  (s  -  a)  (s  -  b)  (s  -  c),  where  a,  b,  and  c   represent  the 
sides,  and  s  half  their  sum. 

Squaee,  Eectangle,  Ehombus,  or  Ehomboid. 

Area  =  base  x  perpendicular  height. 

Circle. 

Circumference  =  3'1416  diameter,  or  say  ^  diameter. 

Diameter  ==  0'3183  circumference,  or  say  ,^^  circumference. 
Area  =  diameter^  x  -7854,  or  say  diameter^  x  fj. 

Sector  of  a  Circle. 

Area,  =  radius  of  a  circle  X  J  arc. 

Cone. 
Solidity  =  area  of  base  x  i  height. 

Ellipse. 

Circumference  =  J  major  axis  +  ^  minor  axis  x  3-1416. 
Area  =  |  major  axis  X  |  minor  axis  X  8"1416. 

Cylinder. 

Surface  =  circumference  X  length  +  2  area  of  base. 
Solidity  =  diameter 2  x  -7854  X  length. 

Sphere. 

Surface  =  diameter-  X  3-1416, 
Solidity  =  diameter ^  x  -5236. 

Parabola. 
Area  =  base  X  §  height. 

Eegular  Polygons. 

Area  =  half  sum  of  sides  x  perpendicular  drawn  from  centre. 
H.E.  Y 
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Pyramid. 

Solidity  =  Area  of  end  x  i  Height. 

Prism. 
Solidity  =  Area  of  end  x  Length. 

Timber  Measure. 

A  cord  of  wood  =  128  cubic  feet. 

Cubic  contents  =  J  girth  of  middle  of  log^  x  Length. 


Long  Measure. 


12  inches  =  1  foot. 

3  feet      =  1  yard. 

6  feet      =  1  fathom. 
5J  yards   =  1  rod,  pole,  or  perch. 

Metre  =  39-37  inches. 


40  perches  =  1  furlong. 
8  furlongs  =  1  mile. 
3  miles       =  1  league. 

Kilometre  =  1093-62  yards. 


Square  Measure. 

144  square  inches    =  1  square  foot. 
9      ,,       feet         =1       ,,      yard. 
30|     ,,       yards      =1       ,,       perch. 
40      ,,       perches  =  1  rood. 
4  roods  =  1  acre. 

640  acres  =  1  square  mile 

Solid  Measure. 

1,728  cubic  inches  =  1  cubic  foot. 
27      „      feet       =1      „      j^ard. 


Contents  of  Casks. 


9  gals.  =  1  firkiu. 
18     „     =1  kilderkin. 
36     „     =1  barrel. 


54  gals.  =  1  hogshead. 
108     „     =1  butt. 
216     „     =1  tun. 


1  bushel  =  4  pecks  =  8  gals,  (dry  measure). 


Liquid  Measure. 


2  pints     =  1  quart. 

4  quarts  =  1  gallon. 
43  gallons  =  1  tierce. 
63  gallons  =  1  hogshead. 


1\  hogshead  =  1  punch. 
1^  punches    =  1  pipe. 
2    pipes         =  1  tuu. 


Avoirdupois  Weight. 


16  drachms  =  1  ounce. 
16  ounces  =  1  pound. 
14  pounds     =  1  stone. 


28  pounds    =  1  quarter. 
4  quarters  =  1  cwt. 
20  cwt.  =  1  ton. 
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24  sheets=  1  quire. 
20  quires=  1  ream. 


Paper. 

I      2  reams  =  1  bundle. 
10      „      =1  bale. 


Dr.wving  Paper. 


Demy  =  20  in.  X  15  in. 
Medium  =  22  in.  x  17  in. 
Royal  =  24  in.  X  19  in. 
Imperial  =  30  in.  X  21  in. 


1  gal.  of  water  =  10  lb. 

1  ft.  cube  „       =  62^  lb. 

1  ft.     „      ,,       =    6|  gallons 


27  in.  X  23  in. 


Elephant 
Double 

elephant  =  40  in.  x  26  in. 
Antiquarian  =  52  in.  x  31  in. 

Water. 

1  ton  of  water  =  36  ft.  cube. 
1       ,,         ,,       =13  yd.  cube. 
1       ,,         „       =  224  gallons. 

Miscellaneous. 
12  dozen  =  1  gross.  A  faggot  of  steel  =  120  lb. 

A  firkin  =  1-44  cubic  feet.       A  pig  of  baUast    =  56  lb. 
A  fodder  of  lead  =  2,184  lb. 

A  ton  of  coal  occupies      42  cubic  feet. 
„       coke       ,,  82        ,, 

,,       hay        ,,  500        ,, 

,,       straw     ,,        1,200         ,, 

Eainfall. 
Average  rainfall  of  United  Kingdona  =  32  in.  per  annum. 
1  in.  rainfall  =  22,622  gals,  per  acre. 
,,  ,,       =    3,630  ft.  cube  per  acre. 

Horse -Power. 

Horse-power  (H.P.)  =  33,000  lb.  raised  1  ft.  high  per  minute, 
or  =       550  lb.  ,,  ,,  second. 

Drainage  : — Average  Thickness  and  Weight  of 
Drain-pipes. 


Diameter. 


4-in.  stoneware. 

6-in. 

9-in. 

4-in.  cast-iron  , 

6-in.         ,, 

9-in. 


Net  length 
when  laid. 


2  ft. 
2  „ 
2  „ 
9  „ 
9  „ 
9  „ 


Thickness 
of  Pipe. 


Depth  of 
Socket. 


Thickness 
of  Socket. 


Uin. 
l|  „ 
2 

3  ',! 
3i  „ 

4  „ 


I  in. 


it. 
14 


Weight 
per  Pipe. 


18  1b. 
34  ,, 
60   „ 

n  cwt. 
2|   „ 
4i   „ 


Fall, 
Bule. — Multiply  diameter  of  pipe  in  inches  by  10,  and  the 
result  will  give  self-cleansing  gradients.     Thus  : — 

Fall  of  4-in.  pipe  should  be  1  in  40. 

,,       6-in.     ,,  ,,  1  in  60. 

9-in.     „  „  1  in  90. 

y2 
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Self-cleansing  gradients  mean  a  velocity  of  3  ft.  per  second 
when  the  depth  of  sewage  is  one-fourth  diameter  of  pipe, 
which  is  reckoned  as  the  normal  quantity  ordinarily  passing 
through  domestic  di'ains. 

The  maxiimim  discharge,  however,  is  obtained  when  the 
depth  of  the  flow  is  about  |-^-ths  of  the  diameter  of  pipe,  and 
not  when  flowing  full,  as  might  be  supposed. 

Pipe  Tests. 
The  following  tests  are  usually  specified  : — 

Head  of  Water. 
Stoneware  drain-pipes  to  a  25  ft.,  or    11  lb.  per  square  inch. 

Cast-iron  ,,  „  200  ft.,  ,,     87  lb.  „ 

Cast-iron  gas-pipes         ,,  .300  ft.,  ,,  1301b.  ,, 

Wrought-iron  water-pipes  to  a  400  ft.,  ,,  174  lb.  ,, 

Cast-iron  „  „    600  ft.,  „  2601b. 
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Aberdeen  granite     91 

Accounts,  overdue 6 

Actual  cost  of  buildings. .      . .  11 

Agricultural  drain- pipes         . .  40 

,,                   ,,  analysis  of  60 

Air  bricks         67,  86 

Analysis    of  prices,  bricklayer  60 
carpenter 


and  joiner 

166 

,,             ,,         concrete  .. 

52 

,,             ,,         excavator .. 

4-2 

,,             ,,         gasfitter   .. 
))             >>         glazier 

320 
308 

,,             ,,         ironmonger 

215 

,,             ,,         mason 

92 

,,             ,,         painter 

296 

,,         .    ,,         paper- 
banger 

314 

,,             ,,         pavior 
,,            ,,         plasterer  . . 
,,             ,,         plumber  .. 
, ,             , ,         slater 

119 
272 
252 
130 

,,            ,,         smith 

235 

,,             ,,         tiler  . . 

137 

,,             ,,         zinc  worker 

262 

Angles  to  gutters 242 

Apparatus,  hot-water      . .      . .   261 

Appendix 321 

Arches       63 

,,      brick     ..      ..        63,  75,  76 

,,      relieving      77 

,,      stone 110 

,,      trimmer        78 

Architect,  quantities  for         . .     20 

Architraves       145 

Ash,  description  of 209 

Ashes,  smith's  . .      . .       41,  68 

Asphalte,  Claridge's       ..  114,  119 

, ,  paving 114 

Attendance  on  each  trade  . .  28 
Authorities,  notices  to  . .  . .  23 
Avoirdupois  weight         . .      . .   322 
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PAGE 

Backing,    brickwork,    to    ma- 
sonry . .  74 

Balk  timber      173 

Ballast,  burnt 41,  42 

,,       Thames       . .      . .       41,  43 
Baluster,  mortise  for       ..      ..   Ill 

Balusters 154,  206 

Bars,  chimney,  ann lysis  of    . .   23 S 
,,    window,  ,,  .,   238 

Bases,  painter's        296 

Basins,  lavatory       . .      . .  250,  259 

Basketing  51 

Bath,  cast-iron         260 

Baths         245,  250 

Battening  for  slates  . .  161,  186 
Battens  and  fillets  . .  . .  145,  184 
Bead  and  quirk        . .      . .  270,  283 

Beads  in  cement       269 

, ,      , ,  plaster       269 

Bedding 65,  81 

Bellhanger        219 

Bellhanger's  prices 233 

Boarding,  deal         . .      . .  147,  189 

for  lead 188 

,,        machine-prepared  ..  146, 
188 

roof, 188 

sound       198 

,,        sound,  and  strutting  151 
Boards,  gutter,  and  bearers  . .   190 

,,        unplaned 161 

Bolts,  barrel,  analysis  of       ..   215 

,,      ironmongery 161 

,,      screw      224,  239 

Book-keeping,  builders. .      ..       1 

Boring  wells 37 

Boyle's  air-pump  ventilator  . .   256 

Bracketing       146 

,,  deal,    for   cornices  186 

Brackets,  gas 318 

Breiikage  in  transit  . .  . .  7 
Breakinji  stone         42 
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Brick  copings 64 

,,     cornices 64 

Bricklayer        61 

,,           analysis    of    })rii'es  69 

,,          materials       . .      . .  67 

,,          memoranda   ..      ..  61 

,,          miscellaneous  items  66 

,,          prices 62 

Brick  paving 66 

,,     plinth  courses        . .      . .  64 

,,     rubbish 44 

Bricks,  air,  terracotta     . .      . .  ^Q 

,,       bull-nosed 64 

,,       glazed 67 

,,       loading         85 

,,       moulded       64 

,,       size  and  weight  of      . .  61 

,,       various         67 

Brickwork        62 

,,          analysis  of    . .      . .  71 

,,          arches 63 

,,          facings 63 

,,  in       backhig      to 

masonry     . .      . .  74 

,,          joints  of         ....  75 

,,          labour  to       ..      ..  72 

,,          prices 62 

,,          water  for       . .      . .  72 

British  polished  plate  glass    . .  307 

Broken  stone,  analysis  of       . .  45 

,,           ,,     cost  of      ..     68,  119 

Broomhall  tiles        136 

Builders'  price-books       . .      . .  2 

Buildings,  cost  of 8 

, ,         methods  of  erection  1 4 

Bull-nosed  bricks 64 

Burnt  ballast 42 


C. 


Canal  and  railway  rates         . .  4 

Capacity  of  carts,  &c 34 

Carpenter,    joiner,    and   iron- 
monger    ..      ..141 

Ditto        analysis  of  ..      ..  166 

materials      . .      . .  158 

,,            memoranela..      ..  141 

,,            prices 144 

,,  sundries       ..      ..156 

,,           various  labours   . .  178 

Carting  rubbish       52 

Carts,  capacity  of 34 

Casements,     sashes,   and    sash 

frames 152,  199 


PAGE 

Cash  discount 6 

Casings  and  centrings     ..  147,190 

Casks,  contents  of 322 

Cast-iron,  description  of        . .   235 

Caulking  tank 243 

Cement  filleting       81 

,,      Martin's      ..      ..  270,  275 

,,      Parian  or  Keen's  265,  269, 

275   283 

„      Portland    41,   43,   68,  '265, 

267 

,,      Robinson's 267 

,,      Koman         . .      ..  265,  275 

Centre  pieces 271 

Centrings  and  casings  . .  147,  190 
Centring  to  concrete  floors  . .  190 
Cliapels,  nonconformist . .      . .     13 

Charges,  dock 167 

,,         establishment  . .      . .        4 

, ,         for  sawing        . .      ..170 

Chase  in  brickwork         . .      . .     83 

Chinine3'-pots,  terracotta        . .     86 

Circle,  area  of 321 

,,       sector  of       321 

Circular  slating        133 

Cisterns 231 

Cistern,  water-waste   prevent- 
ing          259 

Claridge's  asphalte  . .      . .  114,  119 

Clay,  puddle 41 

Cleaning  windows 311 

Clear  awaj'  rubbish         . .      . .     28 

Clerk  of  works         26 

Closet,  hopper 258 

,,       water 249 

Coals  for  smith's  work    . .      . .   235 

Coarse  stuff       272 

Cock,    bib,  brass,  screw-down  257 

Cocks,  brass     248,  257 

Colouring  and  limewhitiug    .  .  270, 

284 

,,         French  grey    ..      ..   286 

,,         in  distemper  . .   286 

,,         pigments         .,      ..   298 

Colours,  common     . .      . .  291,  298 

„      superior      293 

Comparative  value  of  trades  13 
Concrete,  analysis  of       . .      . .     54 
,,         foundations    for  pav- 
ing             56 

,,        machine-made  ..     57 

,,         surfaces 57 

,,  work  ..  ..  37,52 
Conditions  of  merchants  . .  6 
Cone,  solidity  of      321 
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PACE 

Connection  of    soil-pipe  with 
drain      256 

Connection    with     company's 

main       258 

Constants  of  labour         . .      . .     17 
Coping,  Portland  stone  . .      . .   102 

Copings 64,  68 

Coppersmith 218 

,,  memoranda        . .   223 

„  prices 233 

Coppers,  washing 223 

Copper,  weight  of 223 

Core  and  parget  flues      . .     . .     85 

Cornices 269 

,,         brick 64 

,,        in  cement . .      . .  269,  283 

„         in  plaster  . .      . .  269,  282 

,,         Portland  stone . .      ..   104 

Cost  of  brickwork  per  rod      . .     73 

, ,      buildings      8 

Cost,  prime       3 

Courses,  damp-proof         64,  68,  78 
,,         moulded  brick  . .      ..     77 

,,         plinth        64 

Curb,  Portland  stone      . .      . .   105 

Curtail  end  to  step 206 

Cut  for  chase 83 

Cut  for  landings       83 

Cut  holes  for  pipes 85 

Cutting  and  pinning       . .      65,  82 
,,       and  rubbing       . .      . .     82 
,,       and  waste  to  brickwork     82 
,,         „        relieving 

arches 76 

,,       groove 83 

, ,  , ,       in  brickwork . .     83 

,,       rough 83 

, ,       skewback 83 

, ,       toothings 83 

Cylinder,  hot-water         . .      . .  260 
,,        surface  and  solidity  of  321 


D. 

Damp-proof  coiirses. .       64,68,78 

Dealboardmg 147,  189 

,,     bracketing        186 

, ,     cased  frames 201 

Deals,  analysis  of  cost    . .      . .   175 
,,       per  standard         . .      . .    174 

,,       standards      141 

,,       timber 174 

Defects,  make  good 26 

Dig  for  paving 47 
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Digging  in  trenches 48 

,,        over  areas 47 

Discount,  casli 6 

Discounts,  trade       3 

District  surveyors,  fees  to      . .  24 

Dock  charges 167 

Door  frames,  proper        . .      . .  183 

Doors,  analysis  of 191 

,,       and  gates      148 

Drainage 39,  57,  323 

,,         labour  in  laying  pipes  57 

Drain  pipes,  agricultural        . .  60 

,,            cost  of        . .      . .  39 

, ,            ends  made  good  60 

fall  of 323 

,,           joints 58 

,,            laying  and  joint- 
ing    53 

,,            particulars  of    ..  323 

,,           stoneware   ..      ..  40 

Drawing  paper  measure  . .      . .  •■j23 

Driers         297 

Duresco      i!90 


E. 

Earth,  bulk  of  increase  . .      . .  35 

,,       natural  slopes  of  . .      . .  35 

,,       rocks,  &c.,   weights   of    35 

Earthwork,  labour  of      , .      . .  46 

Eavesgutters 227,  242 

Edges,  coped  or  sawn     ..      ..112 

Ellipse,  circumference  and  area  321 

Elm,  description  of 209 

Ends  of  drain  pipes  made  good  60 

,,      steps,  cut  for  and  pin  84 

,,      timbers    ,,           ,,  84 
Erection  of  buildings,  methods 

for 14 

Establishment  charges    . .      . .  4 
Estimated  cost  of  buildings    . .  10 
Estimating  by  accurate  quan- 
tities   9 

,,          by  rough  quantities  8 

„          per  foot  cube       . .  8 

,,          per  square    . .      . .  9 

, ,          per  unit        . .      . .  9 

Excavating       36,  46 

Excavator 34 

,,         analysis  of  prices  . .  42 

) ,         materials        . .      . .  40 

,,         memoranda    ..      ..  34 

,,         prices      36 

, ,         steam-crane    . .      . .  48 
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F. 

Facings,  brickwork  . .      . .      63,  74 

Fair  cutting  and  rubbing       . .  82 

Fastener,  sash,  analysis  of     ..  216 

Fees  to  district  survej-ors       . .  24 

Felt,  roofing 155,  207 

Fibrous  plaster 276 

Filleting,  cement 81 

Fillets  and  battens  . .      . .  145,  184 

Fine  stuff 273 

Fire-cla}',  Stourbridge    . .      . .  68 

Fire  insurance 23 

Fire-work 65,  79 

Fir,  rough,  in  plates,  joists,  &c.  181 

,,         ,,      ,,  roof  trusses,  &c.  182 
,,    \vrought,  in  plates,  joists, 

&c 182 

,,  ,,  „   roof   trusses, 

&c 183 

Fixing  ironwork      214 

Flashings 254 

Flats 254 

Flatting 301 

Flooring  labours       197 

Floors        149 

,,      analysis  of 197 

,,      concrete         38 

,,      deal  and  pitch  pine      . .  149 

,,      memoranda  ..      ....  196 

„      oak         150 

,,      parquet          151 

,,      wood-block 150 

Flues,  core  and  parget    . .      . .  85 

Fluted  glass      307 

Foreman 20 

Forming  puddle  walls     . .      . .  49 

Forms  of  timber,  market       . .  141 

Foiinder,  iron 226 

Frames,  door,  fir     183 

,,        sash 152 

,,        window      201 

French  polishing     . .      . .  294,  298 

Friezes  in  plaster 269 

G. 

Galvanized  piping 225 

Gasfitter 316 

,,        analysis  of  prices      . .  320 

,,       materials 319 

,,       memoranda       ..      ..  316 

,,       miscellaneous  items . .  318 

,,  _      prices         317 

Gas  pipes,  cast  iron        . .      . .  317 

„     small      318 
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Gas  pipes, wrought  iron, welded  317 

Gates  and  doors       148 

Gauged  stuff 273 

Gilding      294 

Glass,  cathedral       305 

,,      crown 304 

,,      Hartley's  rough  plate. .  307, 
310 

,,      muffing 311 

„      plate       ..      .,305,  307,  310 
,,      rough  rolled  ..  304,  307 

,,      sheet       ..      ..304,  306,  309 

Glazier       304 

, ,      analysis  of  prices        . .   308 

,,      materials     308 

,,      memoranda 304 

,,      miscellaneous  items  ..   308 

,,      prices 305 

Governors,  gas  319 

Graining 293 

Granite,  Aberdeen 91 

,,       labours  to         ..  100,  113 

,,        paving       . .      . .  116,  120 

Grates,  setting         . .      . .      65,  79 

Gravel        41,  68 

Groove,  cutting        83 

Gutter  boards  and  bearers      . .   190 

Gutters,  eaves 227,  242 

,,       lead,  and  laying  in  ..   254 

H. 

Hair  for  mortar       . .    68,  264,  274 

, ,    mortar      70 

Handrails 154 

,,         analysis  of      . .      . .  204 

Heads,  hopper,  analysis  of    . .  241 

Hearths,  York  stone       . .      . .  112 

HeiTing-bone  strutting  . .      . .  198 

Hinges       162 

Hire  of  plant 27 

Hoarding 30 

Hoisting  trusses      183 

Holes  for  pipes        85 

, ,      in  iron 230 

,.,      ,,    pipes        230 

Hollow  walls 74 

Hooks       163 

Hoop  iron 144 

Hopper  closets 258 

, ,       heads,  analysis  of    . .  241 

Horse  power 323 

Hot-water  apparatus       . .      . .  261 

,,         cylinder         . .      . .  260 

, ,         pipes      251 
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Hours  of  labour       16 

Housings  in  handrail      . .      . .   205 

I. 

Insurance,  fire 23 

Introductorj'- 1 

Iron,  average  market  prices  . .  237 

,,     founder 226 

,,     general  notes  on  cost     ..  237 

,,     hoop         144 

Ironmongery 161 

,,             analysis  of        . .  215 

Iron  paint,  oxide  of        . .  290,  293 

,,     pipes        222,  240 

„     roofs         232 

,,     sizes    usually    manufac- 
tured     236 

Ironwork,  fixing      214 

Iron,  cast,  description  of       . .  235 

,,     weights  of       218 

,,     wrought,  description  of. .  235 

,,           ,,         prices  of  . .      . .  223 

J. 

Jambs        153 

Joints,  mortar,  raking  out     . .  286 

,,      of  brickwork        ..      ..  75 

Joists,  rolled  steel 239 

K. 
Keen's  cement     265,  269,  275,  283 
Knotting 298 

L. 

Labour      15 

,,      constants  of 17 

,,      for  concrete 54 

,,      hours  of       16 

,,      of  earthwork        . .      . .  46 

,,      to  brickwork       ..      ..  72 

,,       ,,  carpenter        . .      . .  178 

,,       ,,  deal         172 

,,       ,,  flooring 197 

,,       ,,  granite 100 

,,       ,,  paperhanger  . .      . .  314 

,,       ,,  slating 132 

,,       ,,  stonework       . .      . .  97 

„       „  tiling      139 

Landings,  cut  for 83 

Latches      164,  216 

Lath  and  plaster,  one  coat     . .  279 

Lathing 274,  278 

,,       and  plastering    ..  268,  279 

Lath,  plaster,  and  set     . .      . .  280 

float,  and  set  ..  280 
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Laths 264 

,,  and  pegs,  tiler's  ..  ..  138 
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Lead,  average  market  prices  . .  254 

„      lights      305 

,,      pipes       246,  255 

,,      traps       247,  257 

,,      weight  of       244 

,,      work  prices 246 

Lighting  and  watching  . .      . .     25 

Lime   . .      . .     41,  44,  68,  264,  273 

Limewhiting  and  colouring   . .  267, 

270,  284 

Liquid  measure        322 

Loading  bricks 85 

Locks        164,  216 

Long  measure 322 

M. 

Macadam,  tar 124 

Machine-made  concrete  . .      . .     57 
,,        prepared      boardings  146, 
188 
,,  ,,        matchboard- 

ings      ..  189 
Machinery,  mason's        . .      . .   101 
Mahogany,  description  of      . .   213 
Main,    connection    with    com- 
pany's     258 

Make  good  all  defects      . .      . .     26 

Marble  mason 113 

,,       Sicilian        113 

Market  forms  of  timber  . .      . .   141 
Martin's  cement      . .  270,  275,  276 

Mason        87 

,,      analysis  of  prices         ..     92 
,,      constants  of  labour      ..     96 

,,      labour ..     94 

,,      marble 113 

, ,      materials       92 

,,      memoranda 87 


, ,      prices 
Masonry,  slate 
Matchboarding 
Materials  and  labour, 

tions  between 
Materials,  bricklayer's    . . 
,,         carpenter's       and 

joiner's 
,,         coppersmith's 
,,         excavator's 
,,         for  concrete    .. 
,,         gasfitter's 
,,         glazier's 
,,         mason's  . . 
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. .  172,  189 
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Jlateiials,  painter's 295 

.,         paperhaugei's         ..   313 

„        pavior's 118 

,,        plasterer's      ..      ..   271 
, ,         plumber's        . .      . .   252 

,,         slater's 129 

,.         smith's 234 

,,        tiler's       137 

,,        zincworkcr's   ..      ..   252 
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We  have  built  an  English  Factory, 
at  Hayes,  Middlesex.  We  have  fitted  it 
with  the  Best  Modern  Labour-saving 
Machinery,  for  the  Working  of 
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of  Sanitary  Pottery. 
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of  "  Wash  =  out"  Closets.    . 


Best  Patterns  in  Closets,  Urinals, 
Lavatories,  Sinks,  &c. 

LISTS    ON    APPLICATION.     .     . 
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Cimecr,  £iitic.  Cement  Brick,  Slate,  Cile, 
Sanitary  ana  Tire  6ood$  IKercDants,  ^c.,  ^c. 
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Red  Facings,  Blue  Staffordshire  Bricks,  Quarries,  Copings 
and  Tiles,  Chimney  Pots,  Ridges,  Glazed  Sinks,  Pipes, 
Bends,  Junctions,  Gulleys,  Pans  and  Traps,  Plaster,  Hair, 
Laths,  Deals,  Battens,  Floorings,  Matching,  Moulding, 
Doors,  and  all  kinds  of  Timber  delivered  to  any  Railway 
Station  by  Truck,  also  by  our  own  Vans  to  all  parts  of 
.  .  .  London.  .  .  . 

COUNTRY  ORDERS  RECEIVE  PROMPT  ATTENTION, 


WILLIAM  MILLAR, 

Modeller,  Plasterer,  &  Cement  Expert. 

Author  of  "  PLASTERING,  PLAIN  AND  DECORATIVE." 


THREE  GOLD  MEDALS,  1884,  1886,  1887. 
Examiner  in  Plastering  to  the  City  and  Guilds  of  London  Institute. 


MODELLING  in  Clay,  Wax,  Stucco,  Cement  for  Mural  or 

In  Situ  Work. 
FIBROUS  PLASTER  Cornices,  Ceilings,  Columns,  Slabs, 
&c.,  &c. 

SGRAFFITO   GESSO   DURO. 
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THE  SEYSSEL  &  METALLIC 
LAVA   ASPHALTE   CO. 

(Adding   Address) 

42,  POULTRy,  LONPOM,  €.C., 

In  all  Specifications  for 

DAMP  COURSES,  PAVINGS, 
ROOFS,  &c.,  &c.   .  .   . 

WE  GUARANTEE  ALL  WORK. 

TELEGRAMS:  TELEPHONE    NO.: 

"Inscribe,   London."  2644  P.O.  Central. 
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SANITATION,  ETC. 
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B.     T.     BATSFORD, 
94,    HIGH     HOLBORN,    LONDON. 

Large  8vo,  cloth  gilt.      1 8 j".  net. 

THE  ARCHITECTURE  OE  GREECE  AND  ROME.  A  Sketch 
OF  ITS  Historic  Development.  For  the  use  of  students  and 
general  readers.  By  the  late  W.  J.  Anderson,  Author  of  "The 
Architecture  of  the  Renaissance  in  Italy,"  and  R.  Phene 
Spiers,  F.S.A.,  Author  of  "The  Orders  of  Architecture."  With 
185  Illustrations  from  photographs  and  drawings,  including  43 
full-page  plates,  27  of  which  are  finely  printed  in  collotype. 

This  volume  traces  the  history  of  the  two  great  Classic  styles  in  a  highly 
interesting  manner,  and  is  illustrated  by  a  charming  series  of  views  and 
details  of  the  principal  monuments,  purposely  selected  to  elucidate  the 
subject-matter  rather  than  for  mere  pictoiial  effect. 

"  It  is  such  a  work  as  many  students  of  architecture  and  the  classics  have  vainly  yearned 
for,  and  lost  precious  years  in  supplying  its  place.  .  .  .  As  representing  the  architecture  of 
Greece  and  Rome  the  illustrations  possess  incomparable  interest,  and  the  consideration  of  them 
alone,  apart  from  the  text,  is  an  intellectual  treat — not  a  single  one  can  be  found  fault  with  as 
either  careless  or  unworthy  of  its  purpose." — The  Architect. 

"The  whole  conveys  a  vivid  and  scholarly  picture  of  classic  art." — The  British  Architect. 

Large  8vo,  cloth  gilt.     1 2s.  6d.  net. 

ARCHITECTURE  OF  THE  RENAISSANCE  IN  ITALY.  A 
General  A^iew  for  the  use  of  Students  and  Others.  By  the  late 
W.  J.  Anderson,  A.R.I.B.A.,  Director  of  Architecture,  and 
Lecturer,  at  the  Glasgow  School  of  Art.  Third  Edition,  with 
64  full-page  Collotype  and  other  plates,  and  nearly  100  smaller 
illustrations  in  the  text,  from  photographs  and  drawings. 

"Concisely,  and  without  missing  a  point,  Mr.  Anderson  traces  out  the  causes  from  which 
the  movement  sprang,  he  shows  us  the  circumstances  and  surroundings  which,  acting  on  the 
individuality  of  the  artists,  led  them  inevitably  and  almost  unconsciously  to  design  as  they  did. 
It  is  this  careful  enquiry  into  the  motives  which  gives  his  book  its  greatest  value,  and  enables 
the  student,  for  the  first  time,  to  grasp  the  true  significance  of  the  movement." 

The  Biiilderi  Journal. 

"  The  book  is  evidence  of  earnest  study." — The  Architect. 

"  Should  rank  amongst  the  best  architectural  writings  of  the  day." — The  Edinhicrgh  Review. 


2  vols.,  folio,  handso))iely  bound  in  half  morocco,  gilt.     ^S  Ss.  net. 

LATER  RENAISSANCE  ARCHITECTURE  IN  ENGLAND. 
A  Series  of  Examples  of  the  Domestic  Buildings  erected  sub- 
sequent to  the  Elizabethan  Period.  Edited,  with  Introductory 
and  Descriptive  Text,  by  John  Belcher,  A.R.A.,  and 
Mervyn  E.  Macartney.  Containing  170  magnificent  plates 
(19  in.  X  14  in.),  130  of  which  are  reproduced  in  Collotype 
from  photographs  specially  taken,  and  40  from  measured 
drawings  by  various  accomplished  draughtsmen.  With  153 
further  illustrations  of  plans,  details,  &c.,  in  the  letterpress. 

The  above  work  illustrates  in  a  most  perfect  and  thorough  manner  the 

principal  mansions,  country  seats,   town  houses,   and   collegiate  and  other 

civil    buildings    erected    during    the    Stuart,    Queen    Anne,   and  Georgian 

periods. 

"  One  of  the  most  remarkable  and  fascinating  works  in  architectural  illustration  which  has 

appeared  in  our  time." — The  Builder. 

"  A  very  sumptuous  and  beautiful  publication." — The  Ajxhitectural  Rerieiv. 
"  Every  admirer  of  the  Renaissance  in  this  country  should  possess  a  copy  of  this  work." — The 
Building  Neivs. 

2  vols.,  large  folio,  half  morocco  gilt.  ;^8  2>s.tiet. 
ARCHITECTURE  OF  THE  RENAISSANCE  IN  ENGLAND. 
Illustrated  by  a  Series  of  Views  and  Details  from  Buildings 
erected  between  the  years  1560  and  1635,  ^i^h  Historical  and 
Critical  Text.  By  J.  Alfred  Gotch,  F.S.A.,  F.R.I.B.A. 
Containing  145  folio  Plates  (size  19  in.  x  14  in.),  118  being 
reproduced  from  Photographs  taken  expressly  for  the  work  and 
27  from  measured  drawings,  with  180  further  Illustrations  of 
plans,  details,  (!vc.,  in  the  Text. 

"The  volumes  are  very  beautiful  in  themselves,  and  a  striking  proof  of  the  almost  unknown 
wealth  of  domestic  architecture  of  ancient  date  in  which  England  stands  alone."  —  The  Times. 

"This  is  a  collection  of  illustrations  for  which  we  ought  to  be  exceedingly  grateful.  It  is  an 
endless  pleasure  to  turn  over  these  lepresentations  of  houses  of  so  fine  a  period  of  our  National 
.Architecture." — The  B?iilder. 

Large  %vo,  doth  gilt.  2\s.  net. 
EARLY  RENAISSANCE  ARCHITECTURE  IN  ENGLAND. 
An  Historical  and  Descriptive  Account  of  the  Tudor,  Eliza- 
bethan and  Jacobean  Periods,  1500 — 1625.  By  J.  Alfred 
GoTCH,  F.S.A.  With  87  Collotype  and  other  Plates  and  230 
Illustrations  in  the  Text,  from  Drawings  by  various  accom- 
plished Draughtsmen,  and  from  photographs  specially  taken. 

"A  more  delightful  book  for  the  architect  it  would  be  hard  to  find.  Mr.  Gotch  shows  how 
architecture  developed  from  the  pure  Gothic  through  I'udor,  Elizabethan,  and  Jacobean  phases, 
until  the  full  Renai^sance,  when  classical  features  obtained  the  mastery  over  our  English  work. 
The  book  is  quite  a  storehouse  of  references  and  illustrations,  and  should  be  quite  indispensable 
to  the  architect's  library." — The  British  Architect. 

"  The  most  charming  book  that  has  yet  been  issued  on  the  English  Renaissance." — The 
Antiquary. 

N.  B. — This  Book  is  quite  distinct  fi-oiii  the  Author'' s  larger  work  described 
above,  both  as  les^ards  'he  letterpress  and  illustrations.  The  pi esent  is  an 
^'■historical  handbook,''  the  other  a  viagnifcent  collection  0/  illustrations  of 
the  finest  houses  of  the  period. 


Thick  demy  8zy;,  cloth  gilt.      2\s.  net. 

A  HISTORY  OF  ARCHITECTURE  for  the  Student,  Crafts- 
man and  Amateur.  Being  a  Comparative  View  of  all  the  Styles 
of  Architecture  from  the  earliest  period.  By  Professor 
Banister  Fletcher,  F.R.I. B.A.,  and  Banister  F.  Fletcher, 
A.R.I.B.A.  Fourth  Edition,  revised,  greatly  enlarged  and 
newly  illustrated.  Containing  upwards  of  550  pages,  with  256 
Plates,  one-half  being  from  Photographs  of  Buildings,  the  other 
from  specially  prepared  Drawings  of  Constructive  and  Orna- 
mental Detail,  comprising  over  1,300  Illustrations. 

"  Par  excellence  The  Student's  Manual  of  the  History  of  Architecture." — The 
A  rchitect. 

"  A  complete,  trustworthy,  and  extremely  attractive  manual." — The  Builder. 

"  Immeasurably  superior  to  the  original  edition.     .     ." — Architectural  Review. 

"The  plates  are  beautiful  reproductions  from  photographs  and  drawings,  and  the  whole 
forms  an  up-to-date  history  of  architecture,  the  perusal  of  which  should  be  as  absorbing  to  the 
amateur  as  it  will  undoubtedly  prove  stimulating  to  the  architectural  student." — Architectural 
Association  Notes. 

"...  The  architectural  student  in  search  of  any  particular  fact  will  readily  find  it  in 
this  most  methodical  work.     ...     As  comi'LETE  as  it  well  can  be." — The  Times. 

Large  folio,  cloth  gilt.     ^\    \os.  net. 

SOME    ARCHITECTURAL    WORKS    OF    INIGO    JONES. 

Illustrated  by  a  Series  of  Measured  Drawings  of  the  Chief 
Buildings  designed  by  him,  together  with  Descriptive  Notes,  a 
Biographical  Sketch,  and  a  complete  List  of  his  Authentic 
Works.  By  H.  Inigo  Triggs  and  Henry  Tanner,  Junr., 
AA.R.I.B.A.  Containing  Forty  Plates  (14  in.  x  11  in.),  and 
over  Forty  Illustrations  in  the  Text. 

"  The  plates  are  quite  perfect  as  specimens  of  draughtsmanship,  and  possess  a  crispness  and 
freedom  of  handling  which  aifferentiate  them  from  ordinary  measured  drawings." — A.  A.  Notes. 

"  For  the  student  who  wishes  to  make  himself  better  acquainted  with  the  genius  of  this  great 
architect,  such  drawings  as  those  in  this  book  will  render  his  task  relatively  easy. 

"The  authors  have  illustrated  all  that  they  have  found  good  reason  to  regard  as  Jones's  work, 
and  their  capitally  produced  volume  forms  a  worthy  addition  to  the  history  of  the  Later 
Renaissance  in  England." — The  Btcilding  News. 

"  An  admirable  and  most  useful  piece  of  work  ....  the  volume  is  one  which  every 
architectural  library  should  possess." — The  Builder. 

Lm-ge  folio.,  handsomely  bound  in  half  morocco,  gilt.     ^4  4^-.  net. 

LONDON  CHURCHES  OF  THE  XVIIth  AND  XVIIIth 
CENTURIES.  A  Selection  of  the  most  Remarkable  Eccles- 
iastical Buildings,  including  St.  Paul's  Cathedral,  erected  within 
and  around  the  Ancient  City  Walls,  from  the  Designs  of  Inigo 
JoneS;  Sir  Christopher  Wren,  Hawksmoor  and  Gibbs. 
Illustrated  in  a  series  of  64  plates,  reproduced  in  Collotype 
from  exceptionally  fine  Photographs,  and  130  Illustrations 
in  the  text.  With  Historical  and  Descriptive  Accounts  by 
George  H.  Birch,  F.S.A. 

B.    T.    BATS  FORD, 

PUBLISHER, 

94,  High  Holborn,  London. 


2  vols.,  royal  Afto,  half  bound.  ^£2  2s.  net.  {Published  at  ;£$  -^s.) 

ANCIENT  DOMESTIC  ARCHITECTURE  IN  GREAT 
BRITAIN.  By  F.  T.  Dollman,  Architect.  Containing  161 
beautiful  Lithographic  Plates,  illustrating  by  means  of  careful 
measured  drawings  and  sketches  the  principal  examples  of 
Domestic  Architecture  in  England  prior  to  the  Renaissance, 
with  Analytical  and  Descriptive  Text. 

Mr.    Arthur    S.    Flower,    M.A.,    F.S.A.,    A.  R.I. B.  A.,    has    recently 
written  of  the  lasting  value  of  the  above  work  in  the  following  terms  : — ■ 

"  It  is  the  best  illustrated  and  most  generally  ut-eful  book  on  the  ciz'il  architecture  of  the 
Middle  Ages.  The  buildings  here  drawn  and  described  comprise  not  only  dwelling-houses  of 
varying  degrees  of  importance— from  tlie  mansion  of  a  lord-of-the-manor  or  merchant-prince  to 
the  cottage  of  a  small  tradesman  in  a  country  town —but  also  palaces,  colleges,  halls,  schools, 
hospitals,  and  almshouses." 

2  vols.,  royal  ^to,  cloth  gilt.  ^£2  2s.  net.  {Published  at  -Qi^  s^s.) 

DETAILS  OF  GOTHIC  ARCHITECTURE,  measured  and 
drawn  from  Existing  Examples  of  the  Xllth,  Xlllth,  XlVth, 
and  XVth  Centuries,  by  J.  K.  Colling,  Architect.  Containing 
190  Lithographed  Plates,  chiefly  of  measured  drawings. 

Mr.    Arthur    S.    Flower,    M.A.,    F.S.A.,    F.R.I.B.A.,    has    recently 
written  of  the  book  as  follows  :  — 

"  Mr.  Colling's  work  on  the  Architecture  of  Mediaeval  England  seems  destined,  in  spite  of 
all  changes  of  fashion  both  in  draughtsmanship  and  in  popular  building,  never  to  become  obsolete. 
Such  beautiful  and  accurate  records  of  .i  great  architectural  epoch  and  of  the  indigenous  art  of 
this  country,  have  an  inherent  value  and  interest  which  can  never  entirely  disappear.  The  illus- 
trations, nearly  all  of  them  carefully  measured  drawings,  offer  invaluable  assistance  towards 
understanding  and  comparing  the  various  phases  of  Gothic  design,  from  the  general  lines  of 
composition  down  to  the  most  minute  details  of  construction  and  of  ornamentation,  in  stone,  in 
tile,  in  timber,  and  in  iron." 

Royal  ^to,  cloth  gilt.  \^s.  net.     {Published  at  ^2   2s.). 

MEDIEVAL  FOLIAGE  AND  COLOURED  DECORATION 
IN  ENGLAND.  By  Jas.  K.  Colling.  A  series  of  Examples 
taken  from  Buildings  of  the  Twelfth  to  the  Fifteenth  Century. 
Containing  76  Lithographic  Plates,  representing  600  examples, 
with  descriptive  letterpress. 

"  A  book  of  exceptional  and  very  nearly  unique  interest.  It  would  mt  be  quite  accurate — 
recollecting  Pugin's  '  Gothic  Ornaments ' — to  say  that  this  work  of  Mr.  Colling  is  the  only  collec- 
tion that  exists  of  well-drawn  specimens  of  old  English  carved  work,  both  in  stont'  and  ivooJ ,  and 
rangi>ig  over  the  ivhole  of  the  Middle  Ages,  but  in  several  points  it  so  far  excels  the  older  work — 
its  only  rival — in  comprehensiveness,  that  for  most  purposes  it  may  unquestionably  be  regarded  as 
the  book  on  the  subject." — A.  S.  Ftirn'cr,  Esq.,  M.A  ,  F.S.A. 

Large  8vo,  art  canvas.      1  os.  net. 

EUROPEAN  AND  JAPANESE  GARDENS.  A  Series  of  Papers 
on  Italian,  English,  French,  and  Japanese  Gardens.  Edited  by 
Glenn  Brown.  Illustrated  by  148  views  and  plans  of  celebrated 
gardens. 


An  Illustrated  Review  of  Oui  English  Gardens  and  their  Architecture. 

FORMAL    GARDENS     IN     ENGLAND    AND    SCOTLAND. 

Their  Planning  and  Arrangement,  Architectural  and  Orna- 
mental Features.  A  Series  of  Illustrations,  mainly  from  Old 
Examples,  with  an  Introduction  and  Descriptive  Accounts.  By 
H.  Inigo  Triggs,  a. R.I. B. a.  Containing  125  fine  Plates, 
73  from  the  Author's  Measured  Drawings,  and  52  from  Photo- 
graphs specially  taken  ;  with  descriptive  text.  Complete  in 
three  parts,  in  portfolios,  price  ^^3  i3.$'.  6d.  net  the  set;  or 
handsomely  bound  in  half-morocco,  ^4  4^'.  net. 

The  illustrations  consist  of  entire  Plans,  and  Photographic  and  Perspective 
Views  of  existing  Gardens,  together  with  Sketches,  Measured  Drawings, 
and  Photographs  of  Gates,  Terraces,  Balustrades,  Steps,  Garden  Rooms 
and  Summer  Houses,  Bridges,  Columbaries,  Sundials,  Figures  and  Vases 
in  Lead  and  Stone,  Fountains  and  Ponds,  Topiary  work,  etc. 

Large  ^to,  cloth  gilt.  ^£1  t^s.  net. 
THE  ART  AND  CRAFT  OF  GARDEN  MAKING.  By 
Thomas  H.  Mawson,  Garden  Architect.  Second  Edition, 
revised  and  much  enlarged.  Containing  upwards  of  200 
Illustrations  (50  of  which  are  full-page)  of  perspective  views, 
plahs,  and  details  of  gardens,  ranging  in  size  from  a  tiny 
cottage  garden  to  gardens  of  twelve  acres  in  extent. 

Crown  dfto,  cloth  gilt,     ^i  \s.  net. 

OLD  COTTAGES  AND  FARM  HOUSES  IN  KENT  AND 
SUSSEX.  A  Series  of  100  Photographic  Plates  beautifully 
printed  in  Collotype  of  some  of  the  most  charming  Examples  of 
our  Miiior  Domestic  Architecture.  Specially  photographed  by 
W.  Galsworthy  Davie,  with  descriptive  Notes  and  Sketches 
by  E.  Guy  Dawcer,  Architect. 

"  ah  who  are  interested  in  bygone  days  and  beautiful  objects  must  be  thankful  to  the  authors 
and  to  the  publisher  for  bringing  before  us,  in  such  charming  form,  this  tribute  to  the  artistic 
value  and  beauty  of  one  phase  in  the  history  of  our  native  building  cralt." — yoiimal  of 
the  R. LB. A. 

Large  Svo,  cloth  gilt.       i^s.  net. 

OLD  ENGLISH  DOORWAYS.  A  Series  of  Historical  Examples 
from  Tudor  Times  to  the  end  of  the  XVIIIth  Century.  Illus- 
trated on  70  Plates  reproduced  in  Collotype  from  Photographs 
specially  taken  by  W.  Galsworthy  Davie.  With  Historical 
and  Descriptive  Notes  on  the  subjects,  including  34  Drawings 
and  Sketches  by  H.  Tanner,  Junr.,  A.R.I. B. A.  [Just Published. 

The  study  of  the  Doorway  as  a  feature  of  English  Architecture  during  the 
Renaissance  is  of  so  much  interest  that  surely  no  apology  is  necessary  for  the 
issue  of  the  present  volume,  which  presents  a  representative  series  of  examples 
ranging  over  the  whole  period.  The  subjects  chosen  include  some  of  the 
finest  examples  of  the  many  types  of  doorways  to  be  found  in  this  country. 

B.    T.    BATSFORD, 

PUBLISHER, 

94,  High  Holborn,  London. 


Imperial  A,fo,  cloth,  i  o^.  dd. 
ORDERS  OF  ARCHITECTURE  —  Greek,  Roman,  and 
Italian.  A  Collection  of  Typical  Examples  from  Normand's 
"Parallels"  and  other  Authorities,  with  Notes  on  the  Origin 
and  Development  of  the  Classic  Orders,  and  descriptions  of 
the  plates,  by  R.  Phene  Spiers,  F.S.A.,  Director  of  the 
Architectural  School  of  the  Royal  Academy.  Fourth  edition, 
revised  and  enlarged,  containing  27  full-page  plates,  seven  ot 
which  have  been  specially  prepared  for  the  work. 

'A  most  useful  work  for  architectural  students,  clearly  settling  forth  in  comparative  form  the 
various  orders.  Mr.  Spiers  gives  recognised  examples  of  the  principal  forms  of  capital  and  base, 
and  of  the  finer  and  bolder  profiles  of  entablatures,  with  their  decorative  complements.  A  good 
feature  of  the  plates  is  the  scale  below  each  in  English  feet.  Mr.  Spiers's  notes  are  also  very 
appropriate  and  useful." — The  British  Architect. 

■'  An  indispensable  possession  to  all  students  of  architecture." — Architect. 

Large  folio,  cloth,  ^i  los.  net. 
EXAMPLES  OF  GREEK  AND  POMPEIAN  DECORATIVE 
WORK.  Measured  and  drawn  by  J.  Cromar  Watt.  Con- 
taining 60  Collotype  Plates  (17  in.  x  13  in.)  reproduced  from 
the  original  Pencil  Drawings  of  the  Author,  and  comprising 
Architectural  Details,  Ornament  in  White  Marble,  Painted  and 
Modelled  Terra-cotta,  Mosaic  Pavement,  and  a  variety  of 
Ornamental  Bronze  Work. 

"  The  best  drawn  and  most  charming  book  of  illustration  of  classic  ornament  which  has  been 
published." — The  Builder. 

"These  60  folio  plates  illustrate  some  choice  examples  of  refined  classic  art  by  means  of  very 
careful  pencil  drawings,  done  for  the  most  part  in  pure  outline.  .  .  .  Every  architect  should 
be  grateful  for  these  e.xcellent  delineations  of  such  masterpieces  of  design." — Tlie  British 
Architect. 

Small  folio.,  cloth  gilt.  ;£i  ^s.  net. 
ORNAMENTAL  DETAILS  OF  THE  ITALIAN  RENAIS- 
SANCE. A  series  of  50  full-page  Plates  of  measured  drawings 
of  Scroll  Enrichments,  Pilasters,  Panels,  Friezes,  Capitals, 
Corbels,  Borders,  Door-heads,  Mouldings,  &c.,  in  Marble,  Stone, 
and  Terra-Cotta,  with  some  Parquet  and  Inlaid  Work,  also  a 
variety  of  choice  specimens  of  Ironwork,  selected  from  Rome, 
Florence,  Milan,  Venice,  Padua,  Bologna,  &c.  By  G.  A.  T. 
MiDDLETON,  A.R.I.B.A.,  and  R.  W.  Garden,  A.R.I. B.A. 

"A  collection  of  good  examples  of  the  Italian  Renaissance  is  very  much  required  just  now, 
and  we  are  pleased  to  find  that  a  work  of  this  description  has  been  published  by  Messrs. 
Middleton  &  Garden.  The  drawings  are  made  to  a  good  scale,  with  the  mouldings  shown  by  a 
clear  black  profile.  .  .  .  The  work  contains  many  suggestions  for  carved  ornament  in  relief, 
and  inlaid  and  metal  work.  .  .  .  The  plates  are  drawn  to  a  good  size,  and  scales  of  feet  and 
inches  are  given  in  every  instance." — The  Building  News. 

Demy  8vo,  fancy  boards.  \s.  6d. 
THE  TOWERS  AND  STEEPLES  DESIGNED  BY  SIR 
CHRISTOPHER  WREX.  A  Descriptive,  Historical,  and 
Critical  Essay,  with  Illustrations  of  upwards  of  50  of  Wren's 
works,  including  the  already  demolished  City  Churches.  By 
A.  T.  Taylor,  A.R.LB.A. 


Thick  Demy  S^w,  cloth  gilt.     \2S.  6d. 

A  HANDBOOK  OF  ORNAMENT.  With  300  Plates,  containing 
about  3,000  Illustrations  of  the  Elements  and  the  Application 
of  Decoration  to  Objects.  By  F.  S.  Meyer,  Professor  at  the 
School  of  Applied  Art,  Karlsruhe.  3rd  English  Edition, 
revised  by  Hugh  Stannus,  F.R.I.B.A. 

"A  Library,  a  Museum,  an  Encyclopedia,  and  an  Art  School  in  one.  To  rival  it  as 
a  book  of  reference  one  must  fill  a  bookcase." — The  Studio. 

"The  author's  acquaintance  with  ornament  amazes,  and  his  three  thousand  subjects  are 
gleaned  from  the  finest  examples  the  world  affords." — The  Architect. 

Small  folio.,  cloth  gilt,  ^i  ^s.  net. 
THE  HISTORIC  STYLES  OF  ORNAMENT.  Containing 
1,500  Examples  of  the  Ornament  of  all  Countries  and  Periods, 
exhibited  in  100  Plates,  mostly  printed  in  Gold  and  Colours. 
With  Historical  and  Descriptive  Text  (containing  136  Illus- 
trations), translated  from  the  German  of  H.  Dolmetsch. 

A    well-selected     "  Grammar    of    Ornament,"    which    gives    particular 
attention  to  the  Art  of  the  Renaissance. 

Royal  8vo,  cloth  gilt.     ^s.  net. 

A  MANUAL  OF  HISTORIC  ORNAMENT.  Treating  upon  the 
Evolution,  Tradition  and  Development  of  Architecture  and 
other  Applied  Arts.  Prepared  for  the  use  of  Students  and 
Craftsmen.  By  Richard  Glazier,  A.R.I.B.A.  Headmaster 
of  the  Manchester  School  of  Art.    Containing  500  Illustrations. 

"  Not  since  the  publication  of  Owen  Jones' celebrated  'Grammar  of  Ornament'  have  we 
seen  any  book,  brought  out  on  popular  lines,  that  could  compare  with  Mr.  Glazier's  '  Manual.' 
In  many  ways  it  is  the  better  book  of  the  two.  .  .  .  h  simply  abounds  with  beautiful, 
delicately-drawn  illustrations,  and  forms  a  periect  treasury  of  designs." — The  Bookseller. 

"  It  would  be  difficult,  if  not  weilnigh  impossible,  to  find  a  more  useful  and  comprehensive 
book  than  this,  which  contains  examples  of  all  the  leading  groups  of  ornamental  design,  and  many 
more  minor  ones,  but  invariably  interesting  and  valuable." — The  Athemeiiin. 

Crown  8vo,  cloth.     35'.  612'.  net. 

ALPHABETS,  OLD  AND  NEW.  Containing  150  complete 
Alphabets,  30  Series  of  Numerals,  Numerous  Facsimiles  of 
Ancient  Dates,  &:c.  Selected  and  arranged  by  Lewis  F.  Day. 
Preceded  by  a  short  account  of  the  Development  of  the 
Alphabet.  With  Modern  Examples  specially  Designed  by 
Walter  Crane,  Patten  Wilson,  A.  Beresford  Pite,  the 
Author,  and  others.  The  most  handy,  useful,  and  compre- 
hensive work  on  the  subject. 

"  Everyone  who  employs  practical  lettering  will  be  grateful  for  '  Alphabets,  Old  and  New.' 
Mr.  Day  has  written  a  scholarly  and  pithy  introduction,  and  contributes  some  beautiful  alphabets 
of  his  own  design." — The  An  Journal. 

"  Mr.  Day's  explanation  of  the  growth  of  form  in  letters  is  particularly  valuable.  .  .  . 
Many  excellent  alphabets  are  given  in  illustration  of  his  remarks." — The  Studio. 

B,    T.    BATSFORD, 

PUBLISHER, 

94,  High  Holborn, London, 


Crown  8?'(7,  cloth,     ^s.  net. 

LETTERING  IN  ORNAMENT.  An  Enquiry  into  the  Decora- 
tive Use  of  Lettering,  Past,  Present  and  Possible.  By  Lewis  F. 
Day.  With  200  full-page  and  smaller  Illustrations  from  Photo- 
graphs and  Drawings. 

A  companion  volume  to  "  Alphabets,  Old  and  New." 

Contents  : — The  Printed  and  Written  Page,  Inscriptions, 
Scrolls  and  Labels,  Monograms,  Cyphers,  Combinations,  Initial 
Letters,  Decorative  Lettering,  &c. 

Crozun  8vo,  cloth,     ^s.  net. 

ART  IN  NEEDLEWORK  :  A  Book  about  Embroidery.  By 
Lewis  F.  Day  and  ISL-vry  Buckle.  Containing  80  full-page 
Plates  reproduced  from  photographs,  and  45  Illustrations  in  the 
text,  of  Historical  Examples,  and  Reproductions  of  specially 
worked  Stitches,  and  Samplers  showing  Work  in  Various  Stages 
of  Execution.     Second  edition,  revised. 

An  invaluable  Review  of  the  Art  and  Practice  of  Embroidery. 

"An  extremely  valuable  book,  forming  a  much-needed  addition  to  the  library  of  needle- 
workers,  and  one  which  will  grow  in  value  the  longer  and  the  more  closely  it  is  consulted." 

The  Queen, 

Medium  8vo,  cloth  gilt.     21s.  fiet. 

WINDOWS:  A  BOOK  ABOUT  STAINED  AND  PAINTED 
GLASS.  By  Lewis  F.  Day.  Second  edition,  revised,  con- 
taining 50  full-page  plates,  and  upwards  of  200  other  illustrations 
in  the  text,  of  Historical  Examples. 

"  The  book  is  a  masterpiece  in  its  way     .     .     .     Amply  illu'trated  and  carefully  printed,  it 
will  long  remain  the  authority  on  its  subject." — T/ie  Art  Journal. 

"The  illustration     are  all  good,   and   some   the  best  black-and-white  drawings  of  stained 
glass  yet  produced.     It  is  a  book  which  reflects  great  credit  on  all  concerned  in  its  production." 

The  Studio. 

"  Contains  a  more  complete  account — technical  and  historical — of  stained  and  painted  glass 
than  has  previously  appeared  in  this  country." — The  Tiints. 

MR.  LEWIS  F.DAY'S  TEXT-BOOKS  of  ORNAMENTAL  DESIGN. 
Thick  crown  Svo,  cloth  gilt.     12s.  6d. 

NATURE  IN  ORNAMENT.  An  Enquiry  into  the  Natural 
Element  in  Ornamental  Design,  and  a  Survey  of  the  Orna- 
mental Treatment  of  Natural  Forms.  By  Lewis  F.  Day. 
With  upwards  of  450  Illustrations  (123  of  which  are  full-page 
Plates)  ot  Design  and  Treatment  in  Ornament,  Old  and  New. 
3rd  Edition  (6th  thousand),  with  a  copious  index  to  the 
illustrations. 

"  A  book  more  beautiful  for  its  illustrations  or  one  more  helpful   to  Students  of  Art  can 
hardly  be  imagined." — The  Queen. 

"  The  Treatise  should  be  in  the  hands  of  every  Student  of  Ornamental  Design.     It  is  pro- 
fusely and  admirably  illustrated,  and  well  printed." — Magazine  of  Art. 


Mr.  LEWIS  F.DAY'S  TEXT-BOOKS  of  ORNAMENTAL  DESIGN. 
Croivji  8vo,  uniformly  bound  in  art  linen,  35.  6d.  each. 

SOME  PRINCIPLES  OF  EVERY-DAY  ART:  Introductory 
Chapters  on  the  Arts  not  Fine.  With  numerous  Ilhistrations. 
Second  Edition,  with  further  Illustrations. 

"  If  anybody  wants  a  sensible  book  on  Art  as  applied  to  everyday  ornament,  let  him  buy 
Mr.  Day's  nicely-ptinted  little  volume.  Easy  to  follow,  well  arranged  and  extremely  concise. 
.     .     .     .     Mr.  Day  knows  what  to  say  and  how  to  say  it." — Atheuiftitn. 

THE  ANATOMY  OF  PATTERN.  Fourth  Edition,  revised,  with 
41  full-page  Illustrations. 

"A  lucid  analysis  of  repeated  ornament    .    .    .    A  pre-eminently  useful  book." — The  Studio. 

THE  PLANNING  OF  ORNAMENT.  Fourth  Edition,  further 
revised,  with  41  full-page  Illustrations,  many  re-drawn. 

"  It  contains  many  apt  and  well-drawn  illustrations,  and  is  a  highly  comprehensive,  compact, 
and  intelligent  treatise  on  a  difficult  subject." —  The  Athenceitiii. 


Croivn  8vo,  doth.     y.  6d.  net. 

DECOR.\TIVE  BRUSHWORK  AND  ELEMENTARY  DE- 
SIGN. A  Manual  for  the  Use  of  Teachers  and  Students  in 
Elementary,  Secondary  and  Technical  Schools.  By  Henrv 
Cadxess,  Second  Master  of  the  Municipal  School  of  Art, 
Manchester.     With  upwards  of  400  Examples  of  Design. 

Synopsis  of  Chapters: — Materials. — Preparatory  Work. — 
Methods  of  Expression. —  Elementary  Forms  of  Ornament. — ■ 
Natural  Forms. — Influences  in  Styles. — Application  of  Study. 

"  .\dmirable indeed  is  Mr.  Cadness's  book Concisenessand  brevity,  with  no  loss 

of  clearness,  is  noticeable  in  the  author's  treatment  of  his  subject."—  The  Builder. 

Impei'ial  \to,  hatidsomely  bound  in  cloth  gilt,     ^i  55.  net. 

DECORATIVE  FLOWER  STUDIES  for  the  use  of  Artists, 
Designers,  Students  and  others.  A  series  of  40  Coloured 
Plates,  printed  by  hand  by  a  stencil  process  in  facsimile  of  the 
original  drawings,  accompanied  by  350  Studies  of  Detail 
showing  the  Development  of  the  Plant  in  successive  stages. 
With  Descriptive  Notes.     By  J.  Foord. 

"  a  truly  valuable  and  beautiful  book The  coloured  plates  are  nearly  all  good  ; 

they  have  a  certain  spaciousness  of  treatment  that  is  full  of  delicacy  and  freedom  ;  and  we  have 
no  doubt  at  all  that  the  book,  considered  as  a  whole,  is  a  real  gain  to  all  who  take  delight  in  the 
decorative  representation  of  flowers." — The  Studio. 

"The  author  is  duly  regardful  of  the  designer's  wants,  and  supplements  the  coloured  page 
by  outline  drawings  of  details  likely  to  be  of  use  to  him.  In  these  he  will  find  flowers  in  various 
stages  of  growth,  in  bud,  in  full  bloom,  over-blown,  and  in  seed  ;  and  often  various  views  of 
these,  as  well  as  diagrams  of  the  parts  of  the  flower,  and  sections." — Mr.  Lewis  F.  Day  in  the 
"■'  Art  Journal." 

B.    T.    BATSFORD, 

PUBLISHER, 

94,  High  Holborn,  London. 


Folio,  doth  gilt.     Price  36^.  net. 

ENGLISH  INTERIOR  WOODWORK  of  the  XVI.,  XVII.,  and 
XVIII.  Centuries.  A  series  of  50  Plates  of  Drawings  to  scale 
and  Sketches,  illustrating  a  fine  series  of  examples  of  Chimney 
Pieces,  Panelling,  Sides  of  Rooms,  Staircases,  Doors,  Screens, 
&c.,  &c.,  with  full  practical  details  and  descriptive  text.  By 
Henry  Tanner,  Jun.,  A.R.I. B. A.,  Joint  Author  of  "Some 
Architectural  Works  of  Inigo  Jones." 

This  is  the  first  book  devoted  entirely  to  the  systematic  illustration  of 
English  Interior  Woodwork,  that  is  to  say,  Architectural  Fittings  as  distinct 
from  Furniture. 

In  the  selection  of  the  subjects  only  the  best  and  most  characteristic 
examples  of  each  period  have  been  included.  The  whole  have  been  care- 
fully measured  and  drawn  by  the  Author,  and  are  accompanied,  in  many 
cases,  by  sections  and  profiles  of  the  mouldings,  together  with  portions  of 
the  ornamental  details  drawn  to  a  good  scale  Each  of  the  50  plates  (size 
17A  in.  by  13  in.)  is  full  of  work,  and  contains  two  or  more  subjects  with 
detail,  &c. ;  and  the  whole  forms  a  very  extensive  and  varied  series  of  the 
utmost  importance  and  valne  to  the  Architect,  Interior  Decorator  and 
Wood-carver. 

Large  Svo,  cloth.      \2S,  6d.  tiet. 

TPIE  DECORATION  OF  HOUSES.  A  Study  of  House 
Decoration  during  the  Renaissance  Period,  with  suggestions  for 
the  decorative  treatment,  furnishing,  and  arrangement  of  modern 
houses.  By  Edith  Wharton  and  Ogden  Cod.man,  Architect. 
Containing  204  pages  of  Text,  and  56  full-page  Photographic 
Plates  of  views  of  Rooms,  Doors,  Ceilings,  Fireplaces,  various 
pieces  of  Furniture,  (Sec. 

"  The  book  is  one  which  should  be  in  the  library  of  every  man  and  woman  of  means,  for  its 
advice  is  characterised  by  so  much  common  sense  as  well  as  by  the  best  of  taste." — The  Queen. 

Large  folio,  handsomely  bou?id  in  old  style.     305'.  net. 

THE  DECORATIVE  WORK  OF  ROBERT  AND  JAMES 
ADAM.  Being  a  Reproduction  of  all  the  Plates  illustrating 
Decoration  and  Furniture  from  their  "Works  in  Architec- 
ture," published  1778 — 1812.  Containing  30  large  folio  Plates 
(size,  19  inches  by  14  inches)  giving  about  100  examples  of 
Rooms,  Ceilings,  Chimney-pieces,  Tables,  Chairs,  Vases,  Lamps, 
Mirrors,  Pier-glasses,  Clocks,  &c.,  &c.,  by  these  famous 
Eighteenth-century  Designers. 

This  volume  contains  every  plate  of  decorative  value  from  the  complete 
work,  which  now  fetches  ^'jo,  and  therefore  forms  a  complete  key  to  the 
graceful  style  for  which  the  Brothers  Adam  are  so  universally  renowned. 

"  The  range  of  the  examples  is  very  wide,  and  the  book  gives  an  admirable  idea  of  the  scope 
of  the  work  of  these  two  remarkable  brothers  .  .  .  It  is  certain  to  be  welcomed  by  all 
designers  who  have  any  feeling  for  charm  and  beauty." — The  Magazine  of  Art. 


Small  folio,  bound  in  speckled  cloth,  gilt,  old  style.     ^£2    los.  net. 

HEPPLEWHITE'S  CABINET-MAKER  AND  UPHOL- 
STERER'S GUIDE;  or  Repository  of  Designs  for  every  article 
of  Household  Furniture  in  the  newest  and  most  approved  taste. 
A  complete  facsimile  reproduction  of  this  rare  work  (published 
in  1794),  containing  nearly  300  charming  Designs  on  128  Plates. 

Original  copies  when  met  with  fetch  from  ^17  to  j[^\%. 

"  Hepp'ewhite's  designs  are  characterised  by  admirable  taste  and  perfect  workmanship.  .  .  . 
they  kept  clear  of  the  pitfalls  which  proved  so  fatal  to  the  reputation  of  Chippendale,  and  not  a 
few  of  them  attain  to  a  standard  of  refinement  beyond  which  it  seems  hardly  possible  to  go." — 
The  Cabinet  Maker. 

"  A  beautiful  replica,  which  every  admirer  of  the  author  and  period  should  possess.  — 
Building  Nezvs. 

Folio,  strongly  bound  in  half-cloth.     ^3  i^s.  ?iet. 

CHIPPENDALE'S  THE  GENTLEMAN  AND  CABINET- 
MAKER'S DIRECTOR.  A  complete  facsimile  of  the  3rd 
and  rarest  Edition  (1762),  containing  200  Plates  of  Designs  of 
Chairs,  Sofas.  Beds  and  Couches,  Tables,  Library  Book-cases, 
Clock  cases,  Stove  Grates,  &:c.,  &:c. 

The  above  work  is  also  issued  in  a  handsome  half-calf 
binding,  antique  style.     Price  ;^4  4^-.  net. 

Large  ^to,  cloth  gilt.      21s.  net. 

EXAMPLES  OF  OLD  FURNITURE,  Enghsh  and  Foreign, 
Drawn  and  described  by  Alfred  Ernest  Chancellor.  Con- 
taining 40  Photo-lithographic  Plates  exhibiting  some  100 
examples  of  Elizabethan,  Stuart,  Queen  Anne,  Georgian,  and 
Chippendale  Furniture;  and  an  interesting  variety  of  Continental 
Work.     With  Historical  and  Descriptive  Notes. 

Demy  .\to,  art  linen  gilt.     ^\  ^s.  net. 

COLONIAL  FURNITURE  IN  AMERICA.  An  Historical 
and  Descriptive  Handbook  of  the  Old  English  and  Dutch 
Furniture  chiefly  of  the  17th  and  i8th  Centuries  introduced 
into  America  by  the  Colonists.  By  Luke  Vincent  Lockwood. 
Containing  300  Illustrations,  reproduced  in  collotype  and  half 
tone,  of  typical  examples  of  Chests,  Couches,  Solas,  Tables, 
Chairs,  Settees,  Clocks,  Cupboards,  Sideboards,  Mirrors,  Chests 
of  Drawers,  Bedsteads,  Desks,  Escritoires,  &c.  With  descriptive 
letterpress. 

The  volume  is  of  quite  exceptional  interest  to  every  student  of  the  History 
of  English  Furniture,  and  will  doubtless  prove  of  considerable  value  to  the 
manufacturer,  containing  as  it  does  so  many  exquisite  models  of  the  type  of 
furniture  now  held  in  such  high  esteem. 

B.    T.    BATSFORD, 

PUBLISHER, 

94,  High  Holborn,  London. 


Jmperial  ^fo,  cloth  gilt.     jQ\   85. 

DETAILS  OF  GOTHIC  AVOOI)  CARVING.  Being  a  series 
of  Drawings  from  original  work  of  the  XlVth  and  XVth 
Centuries.  By  Franklyn  A.  Crallan.  Containing  34  Photo- 
lithographic Plates,  two  of  which  are  double,  illustrating  some 
of  the  finest  specimens  of  Gothic  Wood  Carving  extant.  With 
sections  where  necessary,  and  descriptive  text. 

"  1  his  admirable  work  is  one  of  great  interest  and  value.  .  .  .  It  will  be  invaluable  to 
the  wood  carver,  as  the  drawings  possess  all  the  strength  and  vigour  of  the  original  work." — 
Education . 

FRE.XCH  AVOOD  CARVINGS  FROM  THE  NATIONAL 
MUSEUMS.  A  series  of  Examples  printed  in  Collotype  from 
Photographs  specially  taken  from  the  Carvings  direct.'  Edited 
by  Eleanor  Rowe.  Parti.,  Late  15th  and  Early  1 6th  Century 
Examples;  Part  II.,  1 6th  Century  Work;  Part  III.,  17th  and 
18th  Centuries.  The  3  Series  complete,  each  containing  18  large 
folio  plates,  Avith  Descriptive  Letterpress,  folio,  in  portfolios, 
price  12s.  each  net;  or  handsomely  half-bound  in  one  volume, 
£2  ^s.  net. 

"This  invaluable  collection  .  .  .  should  be  possessed  hy  every  ca7fer,  both  professioitat 
and  amateur.  .  .  .  The  plates  are  on  so  large  a  scale,  and  are  so  clearly  produced,  that  they 
become  equivalent,  for  the  purposes  of  study,  to  the  original  works." — T/te  Architect. 

Demy  j^.to,  half-hound.      \os.  6d. 

ECCLESIASTICAL  WOODWORK.  A  Series  of  Examples  of 
Stalls,  Screens,  Book-Boards,  Roofs,  Pulpits,  (I^cc.,  illustrated  on 
21  beautifully  engraved  Copper  Plates,  from  drawings  by 
T.  Taluot  Bury,  Architect. 


Folio,  doth  gilt.     £2   2s.  od.  net. 

OLD  OAK  ENGLISH  FURNITURE.  A  Series  of  Measured 
Drawings,  with  some  examples  of  Architectural  A\'oodwork, 
Plasterwork,  Metalwork,  (ilazing,  (S:c.  By  J.  W.  Hurrell, 
Architect.  Containing  no  full  page  Plates  reproduced  by 
photo-lithography. 

For  ingenuity  and  quaintness  of  design,  richness  of  moulding,  and 
profusion  of  ornament,  the  old  oak  furniture  of  England  is  probably 
unsurpassed  by  the  contemporaneous  work  of  any  other  countrj-. 

In  the  present  volume  Mr.  Hurrell  has  striven  to  represent  by  accurate 
measurement  and  delineation  to  scale  the  true  spirit  of  the  work  in 
exhaustive  detailed  analysis  of  its  construction  and  design.  The  examples 
illustrated  include  a  great  variety  of  subjects,  and  are  selected  from  mansions 
and  other  buildings  chiefly  in  Lancashire  and  Cheshire. 
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Crown  ?iVO,  paper  covers.     \s. 

HINTS  ON  WOOD  CARVING  FOR  BEGINNERS.  By 
Eleanor  Rowe.  Fourth  Edition,  revised  and  enlarged, 
with  numerous  illustrations. 

"The  most  useful  and  practical  small  book  on  wood-carving  we  know  of." — Builder. 
"  Full  of  sound  directions  and  good  suggestions." — Magazine  qf  Art. 

Crocvn  8vo,  paper  covers.     \s. 

HINTS  ON  CHIP  CURVING.  (Class  Teaching  and  other 
Northern  Styles.)     By  Eleanor  Rowe.     With  40  Illustrations. 

"  A  capital  manual  of  instruction  in  a  craft  that  ought  to  be  most  popular." 

Satnniiiy  Review. 

Crown  '&V0,  paper  covers.      \s.  net. 

THE  ART  OF  BRASS  REPOUSSE.  A  Manual  of  Practical 
Instruction  for  the  Use  of  Amateurs.  By  G.awthorp,  Art 
Metal  Worker  to  His  Majesty.  ^Vith  a  Prefatory  Note  by  the 
Rt.  Hon.  the  Countess  Amherst.  Third  edition,  revised  and 
enlarged,  with  43  illustrations  of  work  in  various  stages  of 
execution,  tools,  appliances,  &c. 

4/6',  bound  in  old  stxie.     55.  7iet. 

A  BOOK  OF  SUNDRY  DRAUGHTES  FOR  LEADED  GLASS. 
By  Walter  Gidde.  Containing  114  Plates  of  Designs  for 
Lead  Glazins',  with  Recipes  on  Glass  Painting,  &:c.  The  whole 
reproduced  in  exact  facsimile  of  the  rare  original. 

*^*  Only  lOO  copies  are  for  sale  of  this  quaint  old  treasury  of  decorated 
drawings  for  leaded  glass.  Originally  published  in  161 5,  it  has  remained  the 
text-book  ever  since. 

Demy  8vo,  cloth.     6s. 

A  HANDBOOK  OF  ART  SMITHING.  By  F.  S.  Meyer, 
Author  of  "A  Handbook  of  Ornament."  With  an  Introduction 
by  J.  St.arkie  Gardner.     Containing  214  Illustrations. 

"  An  ex'cellent,  clear  and  intelligent,  and,  so  far  as  its  size  permits,  complete  account  of  the 
craft  of  working  in  iron  for  decorative  purposes  ....  Replete  with  illustrations  of  well- 
chosen  specimens  of  the  leading  styles  and  applications  of  the  craft." — T/ie  At/iemeuiii. 

"  A  most  excellent  manual,  crowded  with  examples  of  ancient  worl:.  The  Introduction  is 
by  Mr.  Starkie  Gardner,  and  students  know  what  that  name  impli-^s. " — The  Stiuiio. 

Folio,  boards,  cloth  back.      1 2  r.  6d. 

DECORATIVE  WROUGHT  IRONWORK  of  the  17TH  and 
I 8th  Centuries.  Sixteen  large  Lithographic  Plates,  con- 
taining 70  English  Examples  of  large  and  small  Gates,  Screens, 
Grilles,  Panels,  Balustrading,  &c.  Measured  and  drawn  by 
D.  J.  Ebbetts, 

B.    T.    BAT.SFORD, 

PUBLISH  EK, 

94,  High  Holborn,  London. 
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Demy  8vo,  cloth.  2S.  6c/.  net. 
THE  PRINCIPLES  OF  ARCHITECTURAL  PERSPECTIVE. 
Prepared  for  the  Use  of  Students,  &:c.,  with  chapters  on  Iso- 
metric Drawing  and  the  Preparation  of  Finished  Perspectives. 
By  G.  A.  T.  MiDDLETON,  A. R.I. B. A.  Illustrated  with  51 
Diagrams  and  8  finished  Drawings  by  various  Architects. 

^Ji(st  published. 

Demy  4I0,  cloth  ^^ilt.     js.  6d.  net. 

ARCHITECTURAL    DRAWING.      A    Text-book    with    special 

reference   to   artistic   design.      By    R.  Phenk  Spiers,  F.S.A., 

Author  of  "The  Orders  of  Architecture,"  &c.     New  edition, 

with  28  full-page  and  folding  Plates. 

Contents  : — I.  Student's  Work.  —  Draughtsmanship  — 
Design.— IL  Office  Work. — Contract  and  Working  Drawings 
— Competition  Drawings. —  III.  Outdoor  Work. —  Measured 
Drawings. — Perspectives,  Water-Colour  Drawings,  Sketches,  &c. 

Crown  8vo,  art  linen,  ^s.  6d.  net. 
PEN  DRAWING.  An  Illustrated  Treatise  on  the  Prac- 
tice OF  THE  Art.  By  Charles  D.  Maginnis,  Instructor  in 
Pen  Drawing,  Boston  Architectural  Club.  With  a  special 
chapter  on  Architectural  Drawing.  Illustrated  by  72  Repro- 
ductions of  the  Work  of  the  principal  Black-and-White  Artists, 
Practical  Diagrams,  (S:c. 

Lara^e  Imperial  Zvo,  cloth  ^ilt.  i  os.  net. 
THE  PRINCIPLES  OF  ARCHITECTURAL  COMPOSITION. 
An  attempt  to  Order  and  Phrase  Ideas  which  have  hitherto 
been  only  felt  by  the  Instinctive  Taste  of  Designers.  By  J.  B. 
Robinson,  Architect.  With  300  Illustrations  of  Ancient  and 
Modern  Buildings  in  elucidation  of  the  points  dealt  with. 

"This  powekftl  and  intelligent  exposition  of  the  great  pkinciples  of  Archi- 
tectural DESIGN  will  enable  the  student  to  studv  in  a  vastly  more  intelligent  way,  and«ill 
help  the  practitioner  toward  the  happy  and  ennobling  career  of  the  artist  rather  than  the  less 
attractive  life  of  those  who  merely  plan  and  erect  buildings  to  order." — h'usscli  ^iurgis. 

Large  8to,  cloth  gilt.  ds.  net. 
THE  PRINCIPLES  OF  ARCHITECTURAL  PLANNING. 
By  Percy  L.  Marks,  Architect.  With  Notes  on  the  Essential 
Features  and  Requirements  of  Different  Classes  of  Buildings, 
and  on  Aspect,  Privacy  and  Seclusion,  Roominess,  Furniture 
Requirements,  Prospect,  Grouping,  Staircases,  and  miscella- 
neous features,  Economy  and  Design  in  Relation  to  Plans,  &c. 
Illustrated  by  80  Plans  (many  full-page),  mainly  of  Important 
Buildings  by  well-known  modern  architects. 

"A  suggestive  and  useful  book.  .  .  .  Mr.  Marks'  idea  is  to  show  the  principles  of 
planning  in  close  theoretical  and  practical  association.  The  author  illustrates  his  subject  with  a 
considerable  number  of  plans." — The  British  Architect. 


Imperial  ^to,  doth  xi^t     i^s.  fiet. 

HOUSES  FOR  THE  WORKING  CLASSES  IN  URBAN 
DISTRICTS.  Comprising  30  typical  and  improved  Plans 
arranged  in  groups,  with  elevations  for  each  group,  block  plans 
and  details.  Bv  S.  W.  Cranfield,  A.R.I. B.A.,  and  H.  I. 
Potter,  A.R.I.B.A.  With  introductory  and  descriptive  text, 
general  notes  on  planning,  tables  giving  sizes  of  rooms,  cubic 
contents,  cost,  &c. 

"As  a  book  of  types  of  the  best  examples  of  houses  of  this  kind,  the  work  is  the  most  complete 
we  have  seen." — The  BuiUiins^  Xeivs. 

"  The  authors  have  shown  that  they  have  carefully  studied  the  requirements  of  the  case  and 
faced  the  most  difficult  points.  'J  he  subject  is  not  written  round  but  thoroughly  threshed  out, 
and  what  with  good  illustrations  to  scale,  clear  letterpress,  and  abundant  tables  of  areas,  &c., 
there  is  no  lack  of  information  for  those  in  search  of  it.  We  congratulate  the  authors  on  their 
enterprise." — The  Surveyor. 

Square  Sz'o,  doth  gilt.     (^s.  ttet. 

FARM  BUILDINGS  :  THEIR  CONSTRUCTION  AND 
ARRANGEMENT.  By  A.  Dudley  Clarke,  F.S.I.  3rd 
Edition,  revised  and  much  enlarged.  With  new  chapters  on 
Cottages,  Homesteads  for  Small  Holdings,  Iron  and  Wood 
Roofs,  Repairs  and  Materials,  Notes  on  Sanitary  Matters,  Sic. 
Containing  52  Lithographic  Plates,  and  other  Illustrations  of 
Plans,  Sections.  Elevations,  Details  of  Construction,  &c. 
Adopted  as  ihe  text-book  by  the  Surveyors'  Institution. 

"  Mr.  Clarke's  Handbook  is  the  best  of  its  kind." — Surveyor. 

"  Both  for  the  construLtion  of  new  and  the  modernising  of  old  buildings  the  book  may  be 
consulted  with  the  fullest  conndence.'' — Land  Agents'  Record. 

"  To  architects  and  surveyors,  whose  lot  it  may  be  to  plan  or  modify  buildings  of  the  kind, 
the  volume  will  be  of  singular  s^r^xz^." -7 Builders'  Journal. 

Square  8vo,  doth  gilt.     js.  6d. 

STABLE  BUILDING  AND  STABLE  FITTING.  A  Treatise 
on  the  Planning,  Arrangement,  Construction  and  Drainage  of 
Stables.  By  Bvng  Giraud,  Architect.  A\'ith  56  Plates  and 
numerous  Illustrations. 

Crojv7i  Zvo,  paper  covers.      \s. 

HORTICULTURAL  BUILDINGS:  THEIR  CONSTRUC- 
TION, HEATING,  INTERIOR,  FITTINGS,  &c.  By 
F.  A.  Fawkes.     With  123  Illustrations. 

2  vols..,  croivn  Svo,  doth,  gilt.     -js.  bd. 

CONCRETE:  ITS  USE  IN  BUILDING.  By  Thos.  Potter, 
Second  Edition,  greatly  enlarged,  containing  500  pages  of 
Text,  and  100  Illustrations. 

This  work  deals  with  walls,  paving,  roofs,  floors,  and  other  details  of 
Concrete  Construction,  and  fully  describes  the  latest  methods  for  rendering 
buildings  fire-proof. 

B.    T.    BATS  FORD, 

PUBLISHER, 

94,  High  Holborn,  London. 
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3  vols.^  large  folio.     Strongly  bound  in  buckram,  gilt.  ;£i5  i^s.  net. 

MODERN  OPERA  HOUSES  AND  THEATRES.  Examples 
of  Playhouses  recently  erected  in  Europe.  With  Descriptive 
Accounts,  a  Treatise  on  Theatre  Planning  and  Construction, 
and  Supplements  on  Stage  Maciiinery,  Theatre  Fires,  and  Pro- 
tective Legislation.  By  Edwin  O.  Sachs,  Architect.  Complete 
in  Three  Grand  Folio  Volumes,  containing  over  200  large 
Folio  Plates,  reproduced  in  the  hest  manner  by  Photo-litho- 
graphy, and  some  600  Diagrams,  inteispersed  in  the  350  pages 
of  Text. 

"  Mr.  Sachf;  has  given  us  a  work  which  most  usefully  and  adequately  fills  a  gap  in  architec- 
tural literature.  In  dealing  with  the  many  buildings  included  in  this  work,  Mr.  Sachs  is  at 
infinite  pains  to  illustrate  every  important  detail,  and  to  give  that  statistical  information  in  the 
letterpress  which  is  so  essential  to  its  practical  value  from  an  architect's  point  of  view." — The 
British  Architect. 

"The  undertaking  surpasses  anything  of  the  kind  ever  attempted  in  this  coimtry." — The 
Building  News. 

"Mr.  Sachs's  task  in  undertaking  the  treatise  might  be  called  herculean;  he  has  acquitted 
himself  like  a  strong  man,  and  there  is  no  sign  of  weakness  to  the  close.  With  the  information 
respecting  details  furnished  by  the  third  volume,  the  subscribers  are  in  a  fair  way  to  be  qualified 
as  experts.  .  .  .  It  is  a  work  for  architects,  and  one  which  they  will  recognise  in  its  depart- 
ment as  worthy  of  their  august  art." — The  Architect. 

Large  Imperial  '^vo,  cloth  gilt.     2c^s.  net. 

MODERN  SCHOOL  BUILDLNGS,  Elementary  .\xd  Secoxd.arv. 
A  Treatise  on  the  Planning,  Arrangement  and  Fitting  of  Day 
and  Boarding  Schools.  With  special  chapters  on  the  Treatment 
of  Class-Rooms,  Lighting,  Warming,  Ventilation  and  Sanitation. 
By  Felix  Clay,  B.A.,  Architect.  500  pp.  with  400  illustrations 
of  plans,  perspective  views,  constructive  details  and  fittings. 

"  Mr.  Clay  has  produced  a  work  of  real  and  lasting  value.  It  reflects  great  credit  on  bis 
industry,  ability,  and  judgment,  and  is  likely  to  remain  for  some  time  the  leading  work  on  the 
architectural  requirements  of  secondary  education." — The  Builder. 

"  It  gives  the  practising  architect  as  well  as  the  student  that  complete  and  full  information 
upon  most  subjects  connected  with  the  planning  and  erecting  of  schools  that  he  really  needs." — 
Architectural  Association  Notes. 

"To  the  architect  and  the  schoolmaster  alike  it  will  prove  an  invaluable  work  of  reference. 
Every  type  of  secondary  and  elementary  school  is  fully  illustrated  and  adequately  described. 
.  .  .  .  It  may  be  said  that,  with  the  help  of  its  e.\cellent  index,  there  is  no  detail  pertinent 
to  its  wide  range  of  subjects  on  which  the  reader  may  not  gain  prompt  and  trustw-orthy  informa- 
tion  The  hygienic  aspect  of  school  construction  and  management  is  also  adequately 

and  soundly  dealt  with." — The  School  ll'orld. 

Large  ^to,  art  litien,  gilt.      i^s.  net. 

COUNTRY  HOMES.  A  Series  of  Illustrations  of  Modern 
English  Domestic  Architecture,  including  Examples  by  Leonard 
Stokes,  James  Ransome,  Bateman  and  Bateman,  R.  F.  Atkinson, 
Arnold  Mitchell,  Ernest  Newton,  C.  F.  A.  Voysey,  E.  Guy 
Dawber,  C.  H.  B.  Quennell,  AMmperis  and  Arber,  and  other 
architects.  Containing  50  Photo-lithographic  and  Ink-photo 
Plates. 

The  above  plates  have  been  specially  selected  from  the  Professional 
Journals  of  the  last  few  years,  as  illustrating  typical  examples  of  our 
English  Country  Houses,  designed  by  leading  architects. 
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Roja/  4/0,  cloth  gilt.     \2S.  bd. 

BUNGALOWS  AND  COUNTRY  RESIDENCES.  A  Series  of 
Designs  and  Examples  of  executed  Works.  By  R.  A.  Briggs, 
F.R.I.B.A.  5th  and  enlarged  Edition,  containing  47  Photo- 
lithographic Plates,  many  of  which  are  new  to  this  edition. 
With  descriptions,  including  the  actual  cost  of  those  which  have 
been  built,  and  the  estimated  cost  of  those  not  yet  erected. 

"  Economy,  convenience,  and  comfort  in  small  country  houses  are  important  elements,  and 
these  have  been  studied  with  an  artistic  appreciation  of  effect  and  rural  charm  in  Mr.  Briggs' 
designs." — The  Bititdmg  Neivs. 

"  Those  who  desire  grace  and  originality  in  their  suburban  dwellings  might  take  many  a 
valuable  hint  from  this  book." — Times. 

2  vols.,  large  2,vo,  cloth  gilt.     25^-.  fiet. 

FACTS  ON  FIRE  PREVENTION.  An  enquiry  into  the  Fire- 
Resisting  Qualities  of  various  Materials  and  Systems  of  Con- 
struction, conducted  by  the  British  Fire  Prevention  Committee. 
Edited  by  Edwin  O.  Sachs,  Architect,  Author  of  "  Modern 
Theatres."  Containing  Accounts  of  Tests  of  Floors,  Ceilings, 
Partitions,  Doors,  Curtains,  &c.,  with  100  full-page  Plates,  and 
many  other  Illustrations  from  Photographs  and  Drawings  ;  also 
Plans  of  the  Testing  Chambers,  Diagrams  of  Temperature,  &c. 

An  important  contribution  to  the  science  of  fire-protective  construction. 

The  various  tests  have  been  carried  out  under  the  supervision  of  a  com- 
mittee of  experts,  and  the  summary  of  resuhs  obtained  and  the  conclusions 
to  be  drawn  from  same  are  of  the  utmost  practical  value. 

Small  4to,  cloth.      1 2s.  6d.  net. 

MODERN  PRACTICAL  JOINERY.  A  Treatise  on  the  Practice 
of  Joiner's  Work  by  Hand  and  Machine.  Containing  a  Full 
Description  of  Hand-tools  and  their  Uses,  Workshop  Practice, 
Fittings  and  Appliances,  the  Preparation  of  all  kinds  of  House 
Joinery,  Bank,  Office,  Church,  Museum  and  Shop-fittings,  Air- 
tight Cases,  and  Shaped  Work.  With  concise  Treatises  on 
Stair-building  and  Hand-railing,  and  a  Glossary  of  Terms.  By 
George  Ellis,  Instructor  in  Joinery  at  the  Trades  Training 
Schools  of  the  Worshipful  Company  of  Carpenters.  380  pages, 
with  1,000  Practical  Illustrations. 

"  In  this  excellent  work  the  mature  fruits  of  the  first-hand  practical  experience  of  an 
exceptionally  skilful  and  intelligent  craftsman  are  given.  It  is  a  credit  to  the  author's  talent  and 
industry,  and  is  likely  to  remain  an  enduring  monument  to  British  craftsmanship.  As  a  standard 
work  it  will  doubtless  be  adopted  and  esteemed  by  the  architect,  builder,  and  the  aspiring  work- 
man."— Building  World. 

"  The  special  value  of  the  book  is  that  the  reader  feels  that  a  real  worker,  though  a  master 
of  his  craft,  is  directing  every  step  in  carrying  out  the  job  in  hand.  There  are  valuable  hints 
on  every  one  of  the  300  pages,  so  that  the  book  appeals  to  a  far  wider  circle  than  that  of  the 
student." — The  .^u-rveyor. 

B.     T.    BATSFORD, 

PUBLISHER, 

94,  High  Ilolborn,  London. 
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Cro'iVn  d>vo,  doth  gilt.  3^'. 
BUILDING  CONSTRUCTION  AND  DRAWING.  A  Text- 
Book  ON  THE  Principles  and  Practice  of  Construction. 
By  Charles  F.  Mitchell,  Lecturer  on  Building  Construction 
at  the  Polytechnic  Institute,  London.  First  Stage  or  Ele- 
mentary Course.  6th  Edition  (33rd  Thousand),  Revised  and 
greatly  enlarged.  Containing  400  pages  of  Text,  with  1,000 
Illustrations,  fully  dimensioned. 

"The  book  is  a  model  of  clearness  and  compression,  well  written  and  admirably  illustrated, 
and  ought  to  be  in  the  hands  of  every  student  of  building  construction." — T/ie  Builder. 

Crown  ^vo,  cloth  gilt.     ^s.  6d. 

BUILDING  CONSTRUCTION.  A  Text-Book  on  the  Prin- 
ciples AND  Practice  of  Construction.  (Advanced  and 
Honours  Courses.)  By  Charles  F.  Mitchell.  For  the  use 
of  Students  preparing  for  the  Examinations  of  the  Science  and 
Art  Department,  the  Royal  Institute  of  British  Architects,  the 
Surveyors'  Institution,  the  City  Guilds,  &:c.,  and  for  those 
engaged  in  buildmg.  Containing  620  pages  of  Text,  with  over 
600  Illustrations,  fully  dimensioned.  3rd  Edition  (i6th 
Thousand),  thoroughly  Revised  and  much  Enlarged. 

"  Within  the  limits  of  the  size  adopted  it  is  difficult  to  Imagine  a  more  judicious  selection  of 
valuable  information  and  instruction  in  building  construction  than  this  work  presents.  .  .  . 
Mr.  Mitchell's  two  books  should  be  in  the  hands  of  every  architect's  pupil,  ana  will  be  found 
excellent  value  for  the  small  price." — The  Builder. 

"  ]\Ir.  Mitchell's  two  books  form  unquestionably  the  best  guide  which  any  student  can 
obtain  at  the  present  moment.  In  fact,  so  far  as  it  is  possible  for  anyone  to  compile  a  satisfactory 
treatise  on  building  construction,  Mr.  Mitchell  has  performed  the  task  as  well  as  it  can  be 
performed." — The  Builder. 

■  Large  87'0,  cloth  gilt.     \s.  dd. 

TREATISE  ON  SHORING  AND  UNDERPINNING,  and 
generally  dealing  with  dangerous  Structures.  By  C.  H.  Stock. 
Third  Edition.  Thoroughly  revised  and  enlarged  by  F.  R. 
Farrow,  F.R.I.B.A.  With  40  clear  and  practical  Illustrations, 
including  10  full-page  Plates. 

"  Mr.  Stock  has  supplied  a  manifest  want  in  the  literature  of  practical  architecture  and 
surveying,  and  there  is  no  doubt  his  book  will  be  of  great  practical  use-''^/'^^  Builder. 

Small  %VJ.,  cloth  gilt.     2s.  6d. 

THE  CONDUCT  OF  BUILDING  WORK  AND  THE  DUTIES 
OF  A  CLERK  OF  WORKS.  Being  a  Handy  Guide  to  the 
Superintendence  of  Building  Operations.  By  J.  Leaning,  F.S.I. , 
Author  of  "  Quantity  Surveying,"  &c. 

"This  most  admirable  little  volume  should  be  read  by  all  those  who  have  charge  of  building 
operations  ....  In  a  concise  form  it  deals  with  many  of  the  important  points  arising  during 
the  erection  of  a  building." — The  British  Architect. 

"  Should  undoubtedly  serve  a  very  useful  purpose  in  furthering  good  building  work,  and  be 
of  great  assistance  to  both  Architects  and  Clerks  of  W'orks." — Carpenter  and  Builder. 
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Large  thick  %vo,  cloth  gilt,      i  ^s.  net. 

BUILDING  SPECIFICATIONS  for  the  use  of  Architects, 
Surveyors,  Builders,  &c.  Comprising  the  complete  Specification 
of  a  large  House,  with  Stables,  Conservatory,  &:c. ;  also  numerous 
Clauses  relating  to  Special  Classes  of  Buildings,  and  Practical 
Notes  on  all  Trades  and  Sections.  By  John  Leaning,  F.S.I. , 
author  of  "Quantity  Surveying,"  &c.  Containing  630  pages  of 
Text,  with  140  Illustrations.  The  most  comprehensive,  systematic 
and  practical  treatise  on  the  subject. 

"A  very  valuable  book  on  this  subject,  and  one  which -must  become  a  standard  work  in 
relation  thereto.  .  .  .  Mr.  Leaning's  qualifications  for  the  work  are  too  well  known  to  require 
any  setting  forth  by  us.  He  has  thoroughly  mastered  his  subject  in  all  its  intricacy  of  detail,  and 
in  dealing  with  it  is  clear,  concise,  and  definite.  .  .  .  The  notes  on  the  trades  and  sections 
"are  very  lull  and  explain  admirably  all  the  technical  detail  relating  to  materials  and  construction. 
A  most  useful  addition  to  professional  literature." — The  Architect. 

"  His  book  can  be  thoroughly  recommended  to  all  who  desire  to  become  conversant  with  the 
art  of  specification  writing,  and  also  to  those  who  require  a  reliable  text-book  which  may  be 
consulted  in  any  case  of  difficulty  or  doubt." — The  Builders   Journal. 

"  Thoroughly  practical  and  workmanlike.  .  .  .  It  furnishes  a  vast  amount  of  informa- 
tion which  cannot  fail  to  be  useful  to  anyone  who  has  to  compile  specifications." — The  Buildittg 
A'e7i'S. 

Crotuti  Svo,  cloth  gilt.     ^s. 

STRESSES  AND  THRUSTS.  A  Text-Book  for  Architectural 
Students.  By  G.  A.  T.  Middleton,  A.R.I.B.A.  Second 
Edition,  Revised,  containing  new  Chapters  on  the  method  of 
Designing  a  Steel  Lattice  Girder,  and  of  a  Steel  Segmental  Roof. 
With  150  illustrative  Diagrams  and  Folding  Plates. 

"  The  two  systems  of  arriving  at  stresses  in  girders  are  explained  together,  and  the  graphic 
method  is  dealt  with  in  the  latter  part  of  the  book  with  great  clearness,  and  makes  it  useful  to 
architects,  engineers,  and  students." — The  Engineer. 

Crow7i  S7'o,  cloth  gilt.      T)^. 

DANGEROUS  STRUCTURES  AND  HOW  TO  DEAL  WITH 
THEM.  A  Handbook  for  Practical  Men.  By  George  H. 
Blagrove,  Author  of  "  Shoring,"  and  its  Application,  &c. 

This   A\ork    deals   with   Foundations,   Walls  and   Piers,   Roofs,   Arches, 
Lofty    Structures,    Stone    Lintels,   Timber   Beams,   Ties,    Struts,    and   the 
Theory  of  Shoring. 
"  We   recommend   this    book   to    all   young   architects    and    students   of   building." — The 
Architect. 

Large  8z'(?,  cloth.      \2S.  6d.  net. 

A  TREATISE  ON  STAIRBUILDING  AND  HANDRAILING. 
Containing  numerous  Examples  illustrating  the  Construction  of 
the  various  classes  of  Wood  and  Stone  Stairs  :  with  a  complete 
course  of  Handrailing,  showing  easy,  accurate,  and  economical 
methods  of  getting-out  and  preparing  wreathed  handrails,  &:c. 
By  William  and  Alexander  Mow.\t,  M.A.,  Science  Masters, 
School  of  Science  and  Art,  Barrow-in-Furness.  Containing 
upwards  of  390  pages,  with  over  400  practical  Illustrations,  some 
folding  and  others  full-page. 

B.    T.    BATSFORD, 

PUBLISHER, 

94,  High  Holborn,  London. 


Afi  Important  Netm  Reference  Book  for  Architects  and  Builders. 
Large  crown  8vo,  cloth  gilt.     ys.  6d.  net. 

HOW  TO  ESTIMATE  :  or  the  Analysis  of  Builders' 
Prices.  A  Complete  Guide  to  the  Practice  of  Estimating, 
and  a  Reference  Book  of  the  most  reliable  Building  Prices. 
By  John  T.  Rea,  F.S.I.,  Surveyor,  War  Department. 
^^'ith  typical  examples  in  each  trade,  and  a  large  amount  of 
useful  information  for  the  guidance  of  Estimators,  including 
thousands  of  prices. 

"  Here  at  last  is  a  book  that  can  be  confidently  recommended  as  a  comprehensive,  practical, 
trustworthy,  cheap,  and  really  modern  book  on  estimating.  It  simplifies  to  an  extraordinary 
degree  a  subject  that  often  by  incompetent  treatment  becomes  hopelessly  complicated  and  con- 
fused. The  book  is  excellent  in  plan,  thorough  in  execution,  clear  in  exposition,  and  will  be  a 
boon  alike  to  the  raw  student  and  to  the  experienced  estimator.  For  the  former  it  will  be  an 
invaluable  instructor;  for  the  latter  a  trustworthy  remembrancer  and  an  indispensable  work  of 
reference." — The  Bui/ding  World. 

Crown  Svo,  cloth  gilt.     6s.  6d. 

ESTIMATING.  A  Method  of  Pricing  Builders'  Quantities  for 
Competitive  Work,  without  the  use  of  a  Price  Book.  By 
George  Stephenson.     4th  Edition,  the  Prices  carefully  revised. 

"Mr.  Stephenson  has  succeeded  in  removing  many  of  the  difficulties  in  this  branch  of  his 
profession,  and  anyone  who  has  mastered  this  little  book  will  be  enabled  to  price  a  bill  of 
quantities  without  recourse  to  his  Laxton."  —  T/ie  Building  Xezvs. 

Cro7Cin  8vo,  cloth  gilt.      t^s.  6d. 
REPAIRS  :  HOW  TO  MEASURE  AND  VALUE  THEM.      A 
Handbook  for  the  use  of  Builders,   Decorators,  &c.     By  the 
Author  of  "  Estimating."     3rd  Edition,  revised  to  date. 

Large  crozvn  Svo,  cloth  gilt.     ^s.  fiet. 

PRACTICAL  GASFITTING.  A  Handbook  relating  to  the 
Distribution  of  Gas  in  Service  Pipes,  the  Use  of  Coal  Gas,  and 
the  best  Means  of  Economizing  Gas  from  Main  to  Burner.  By 
Walter  Grafton,  F.C.S.,  Chemist  at  the  Beckton  Works  of 
the  Gas  Light  and  Coke  Co.     With  143  Illustrations. 

■'  The  author  is  a  recognised  authority  upon  the  subject  of  gas  lighting,  and  gas-fitters  and 
others  who  intend  to  study  gas-fitting  in  practical  detail  will  find  the  book  most  serviceable." — 
The  Builder. 

Thick  royal  Svo,  cloth  gilt.      1 2s.  6d. 

THE  PLUMBER  AND  SANITARY  HOUSES.  A  Practical 
Treatise  on  the  Principles  of  Internal  Plumbing  Work ;  or  the 
best  means  for  effectually  excluding  Noxious  Gases  from  our 
Houses.  By  S.  Stevens  Hellver.  6th  Edition,  revised 
and  enlarged.     With  30  Plates,  and  262  other  Illustrations. 

'The  best  treatise  existing  on  Practical  Plumbing." — The  Builder. 


Demy  Zvo,  doth.     \s.  6d.  net. 

THE  DRAINAGE  OF  TOWN  AND  COUNTRY  HOUSES 
AND  OTHER  BUILDINGS.  A  Practical  Text-Book  for  the 
use  of  Architects,  Builders,  Sanitary  Inspectors,  &c.  By 
G.  A.  T.  MiDDLETOX,  A.RT.B.A.  With  full  particulars  of  the 
latest  fittings  and  arrangements,  and  a  special  chapter  on  the 
Disposal  of  Sewage  on  a  small  scale.  Illustrated  by  87  Diagrams 
and  6  Plates.  [Just published. 

Large  thick  Svo,  cloth  gilt.     32^-.  net. 

SANITARY  ENGINEERING.  A  Compendium  of  the  latest  and 
most  reliable  information  on  Sanitary  Science  in  all  its  branches. 
By  Colonel  E.  C.  S.  Moore,  R.E.,  M.S.I.  Second  Edition, 
thoroughly  revised  and  greatly  enlarged.  Containing  830  pp.  of 
Text,  with  860  Illustrations,  including  92  large  Folding  Plates. 

"  It  is  a  great  book,  involving  infinite  labour  on  the  part  of  the  author,  and  can  be  recom- 
mended as  undoubtedly  the  standard  work  on  the  subject." — The  Builder. 

'' .  .  .  A  full  and  complete  epitome  of  the  latest  practice  in  sanitarj' engineering.  .  .  . 
As  A  Book;  of  Reference  it  is  Simply  Ini>ispensable." — The  Public  Health  Eng-ineer. 

".  .  .  We  know  of  no  single  volume  which  contains  such  a  mass  of  well-arranged 
information.  It  is  encyclopaedic  and  should  take  its  place  as  the  standard  bojk  on  the  wide  and 
important  subject  with  which  it  deals." — The  Surveyor. 

Large  8zv,  cloth  gilt.     6s.  net. 

WATERWORKS  DISTRIBUTION.  A  Practical  Guide  to  the 
Laying  Out  of  Systems  of  distributing  Mains  for  the  Supply  of 
Water  to  Cities  and  Towns.  By  J.  M.  McPherson,  A.M.Inst. 
C.E.  With  19  full-page  Diagrams  and  103  other  Illustrations, 
together  with  a  Large  Chart  of  an  Example  District,  showing 
the  Details  and  general  Outlines  of  Distribution. 

"  The  author  has  evidently  a  large  practical  experience  of  the  subject  on  which  he  has 
written,  and  he  has  succeeded  in  compiling  a  book  which  is  sure  to  take  its  place  among  the 
standard  works  on  water  supply." — The  Surveyor. 

Crowti  StV,  cloth  gilt.     2s.  6d. 

PUMPS  :     THEIR    PRINCIPLES    AND    CONSTRUCTION. 

By  J.  Wright  Clarke,  Author  of   "  Lectures   to   Plumbers." 
With  73  Illustrations. 

Crozon  ?)Vo,  cloth  gilt.      2s. 

HYDRAULIC  RAMS,  THEIR  PRINCIPLES  AND  CON- 
STRUCTION.    By  J.  Wright  Clarke.     With  36  diagrams. 

Large  Svo,  cloth.     55.  net. 

PRACTICAL  SCIENCE  FOR  PLUMBERS,  &:c.  By  J.  Wright 
Clarke.  Containing  a  series  of  short  chapters  on  Physics, 
Metals,  Hydraulics,  Heat,  Temperature,  «S;c.,  showing  their 
application  to  the  problems  of  practical  work.  With  about  200 
Illustrations.  [Just  published. 

B.    T.    BATSFORD, 

PUBLISHER, 

94,  High  Holborn,  London. 


TJiick  demy  4/0,  doth.      \%s.  net. 

PLASTERING—PLAIN  AND  DECORATIVE.  A  Practical 
Treatise  on  the  Art  and  Craft  of  Plastering  and  Modelling.  In- 
cluding full  descriptions  of  the  various  Tools,  Materials, 
Processes,  and  Appliances  employed.  Containing  600  pp.  of 
Text,  with  over  50  full-page  Plates,  and  about  500  smaller 
Illustrations  in  the  Text.  By  William  Millar.  With  an 
Introduction  by  G.  T.  Robinson,  F.S.A.  Second  Edition, 
revised. 

"  No  craftsman  ever  better  earned  the  thanks  of  his  fellow-workmen  than  Mr.  Millar.  The 
subject  has  been  treated  so  well  and  so  fully  fro.n  a  practical  point  of  view  that  it  is  not  easy  to 
see  how  this  admirable  work  can  ever  be  superseded." — Tlie  British  Architect. 

"  So  vast,  it  might  be  called  an  encyclopaedia  of  plastering  .  .  .  The  book  is  of  phenomena 
cheapness  and  int€re>t,  and  we  cordially  recommend  it." — Tlu  A7-chitect. 

Royal  2>vo,  doth  gilt.      15X.  net. 

CONDITIONS  OF  CONTRACT.  A  Work  dealing  with  Condi- 
tions of  Contracts  and  with  Agreements  as  applied  to  Building 
Works,  and  with  the  Law  generally  in  its  relation  to  various 
matters  coming  within  the  scope  of  the  Architectural  Profession. 
By  Frank  W.  Macev,  Architect,  Author  of  "  Specifications  in 
Detail."  Revised,  as  to  the  strictly  legal  matter,  by  B.  J.  Lever- 
son,  Barrister-at-Law. 


PROFESSOR  BANISTER  FLETCHER'S  VALUABLE  TEXT- 
BOOKS FOR  ARCHITECTS  AND  SURVEYORS. 

Arranged  in  Tabulated  Form  and  fully  indexed  for  ready  reference. 

Croii'n  Svo,  cloth  gilt.     "js.  6d. 

The  most  Complete,  Concise,  and  Handy  Work  on  the  Subject. 

QUANTITIES.  A  Text-Book  explanatory  of  the  Best  Methods 
adopted  in  the  Measurement  and  Valuation  of  Builders'  Work. 
7th  Edition,  revised  throughout  and  much  improved  by  H. 
Phillips  Fletcher,  F.R.I. B.A.,  F.S.I.  With  special  chapters 
on  Cubing,  Grouping,  Priced  Schedules,  the  Law,  &c.,  and 
a  typical  example  of  the  complete  Taking-off,  Abstracting,  and 
Billing  in  all  Trades.  Containing  about  450  pages,  with  10 
folding   Plates  and   100  other  Diagrams  in  the  Text. 

\^[ust  published. 

"  It  is  no  doubt  the  best  work  on  the  subject  extant." — The  Buildet. 

"  .\  safe,  comprehensive,   and  concise   text-book  on  an  important  technical   subject.     We 
imagine  few  surveyors'  or  architects'  shelves  will  be  without  \l."— British  Architect. 
"  A    cod  treatise  by  a  competent  master  of  the  subject."— TVj^  Building  News. 


PROFESSOR  BANISTER  FLETCHER'S  VALUABLE  TEXT- 
BOOKS FOR  ARCHITECTS  AND  SURVEYORS. 

Arranged  in  Tabulated  Form  and  fully  indexed  for  ready  reference. 

The  New  Editions,  Revised,  and  Brought  up  to  Date. 

By    BANISTER   F.    FLETCHER,    A.R.I.B.A.,  F.S.L,  and 
H.   PHILLirS    FLETCHER,  F.R.I.B.A.,  F.S.L,  Barristei-at-Law. 

Croiim  8vo,  iiniformly  hound  in  cloth  gilt.     6s.  6d.  each. 

LONDON  BUILDING  ACTS,  1894-8.  A  Text-Book  on  the  Law 
relating  to  Building  in  the  Metropolis.  Containing  the  Acts 
in  extenso,  the  By-Laws  and  Regulations  now  in  force,  notes  on 
the  Acts,  and  reports  of  the  principal  cases.  Third  Edition, 
revised.     Illustrated  by  23  Coloured  Plates. 

"  It  is  the  law  of  Building  for  London  in  one  voi-vmk."—  Architect. 
"  Illustrated  by  a  series  of  invaluable  coloured  plates,  showing  clearly  the  meaning  of  the 
various  clauses  as  regards  construction." — The  Surveyor. 

DILAPIDATIONS.  A  Text-Book  on  the  Law  and  Practice.  5th 
Edition,  thoroughly  revised  and  much  Enlarged,  with  all  the 
most  recent  Acts  and  Legal  Decisions. 

"An  excellent  compendium  on  the  law  and  practice  on  the  subject." — Builder. 

LIGHT  AND  AIR.  With  Methods  of  Estimating  Injuries,  Reports 
of  most  recent  Cases,  &:c.  Illustrated  by  27  Coloured  Plates. 
4th  Edition,  revised  to  date  and  enlarged. 

"By  far  the  most  complete  and  practical  text-book  we  have  seen.  In  it  will  be  found  the 
cream  of  all  the  legal  definitions  and  decisions." — Building  News. 

VALUATIONS  AND  COMPENSATIONS.  A  Text-Book  on 
the  Practice  of  Valuing  Property,  and  the  Law  of  Compen- 
sation in  relation  thereto.  Second  Edition,  thoroughly  revised 
and  much  enlarged.  With  an  Appendix  of  Forms  of  Precedents 
and  an  extensive  series  of  Valuation  Tables. 

"Very  useful  to  students  preparing  for  the  examination  of  the  Surveyors'  Institution."  — 
Stimeyor. 

"  A  complete  guide  to  valuing  land  and  houses  for  mortgage  renting,  or  investment,  as  wrU 
as  for  making  valuations,  when  lands  and  houses  are  taken  under  compulsory  powers  by  public 
bodies  or  companies.  The  tables  contained  in  the  Appendix  are  especially  valuable,  and  there  is 
an  exhaustive  index." — Proierty  Market  Revieiu. 

Crown  2>vo,  cloth  gilt.     ^s.  6d. 

ARBITRATIONS.  Second  Edition,  revised  in  accordance  with 
the  Arbitration  Act  of  1889,  and  giving  the  Act  in  full  With 
an  Appendix,  giving  all  the  necessary  Forms. 

"  Especially  useful  to  young  surveyors  as  a  compendium  of  the  knowledge  which  professional 
experience  gives  in  more  concrete  form  and  with  infii,ite  vaiiety  of  detail." — T/ie  Utirz'eyor. 

B.    T.    KATSFORD, 

PUBLISHER, 

94,  High  Holborn,  London. 
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4-35       HoK  to  estimate 

R^ 


PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 


UNIVERSITY  OF  TORONTO  LIBRARY 


